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SECTION 1: INTRODUCTION 

The Region VII U.S. Environmental Protection Agency (EPA) tasked 

the Ecology and Environment, Inc., Field Investigation Team (E & E/FIT) 

through Technical Directive Document (TOO iF-07-8701-15 (Appendix A).to 

assist the Iowa Department of Natural Resources (IDNR) in evaluating 

the source of ground water contamination in the Atlantic Public Vater 

Supply (PVS) in Atlantic, Iowa. This assistance was provided by the E 

& E/FIT as a demonstration of the soil-gas investigation technique. 

The objectives of this soil-gas survey were to define the areal extent 

of the ground water plume associated with the tetrachloroethene (PCE) 

detected in the municipal water supply~ and to identify the source(s) 

of the PCE contamination. 

The soil-gas survey was conducted on August 24 through 28, 1987 by 

a 5-person team. This report details the theory and methodology of the 

soil-gas investigation, and presents the results of the E & E/FIT in­

vestigation. The EPA Site Inspection Form (2070-13) is included as 

Appendix B. 

1-1 ~ I 



SECTION 2: SITE DESCRIPTION AND LOCATION 

2.1 SITE LOCATION 

The city of Atlantic (population 7,789) is located in southwest 

Iowa approximately 75 miles west of the state capital of Des Moines, 

and 45 miles northeast of Council Bluffs (Figure 1). Atlantic's public 

water system is operated and maintained by the Atlantic Municipal 

Utilities (AMU), which is located at 15 West Third Street. The 

Atlantic public water system consists of 12 water wells, nine of which 

ar~ presently on line. The well field is located in the N 1/2, SW 1/4, 
) 

Section 4, and the SW 1/4, NE 1/4, Sec. 4, T76N, R36W of the Atl~ntic 

and Wiota Quadrangles, Cass County, Iowa (Figures 1 and 2) (Ref. 1 and 

2). 

2.2 SITE DESCRIPTION 

The AMU water well field is drilled in the wide, deep, pre-glacial 

valley of the East Nishnabotna River, which flows southwest across Cass 

County. The well field is adjacent to Troublesome Creek, a tributary 

of the Nishnabotna River. The average elevation of the study area is 

approximately 1,160 feet above mean sea level (MSL) (Figure 2). 

2.3 SITE CONTACTS 

Richard Stevens, Superintendent 

Atlantic Municipal Utilities 

15 West Third Street 

P.o. Box 517 

Atlantic, Iowa 50022 (712) 243-1395 

Kern Miller, Engineer 

Atlantic Municipal Utilities 

15 West Third Street 

P.o. Box 517 

Atlantic, Iowa 50022 (712) 243-1395 
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Villiam "Burt" Hoeck, Vater Manager 

Atlantic Municipal Utilities 

15 Vest Third Street 

P.O. Box 517 

Atlantic, Iowa 50022 (712) 243-1395 

Morris Preston, Supervisor, Abandoned/Uncontrolled Sites Section 

Iowa Department of Natural Resources 

Henry A. Vallace Building 

900 East Grand 

Des Moines, Iowa 50319 (515) 281-8690 

Pete Culver, Iowa State Coordinator/Superfund Branch 

Region VII U.S. Environmental Protection Agency 

726 Minnesota Avenue 

Kansas City, Kansas 66101 (913) 236-2856 
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SECTION 3: SITE BACKGROUND 

3.1 SITE HISTORY 

Tetrachloroethene (PCE) was first detected in AMU well #7 at 170 

micrograms/liter (ug/1) in August 1982 during a water quality survey 

conducted by the Iowa Department of Natural Resources (IDNR). Periodic 

testing of Atlantic's water wells through June 10, 1987, has consist­

ently shown PCE concentrations ranging from 150 to 260 ug/1 in well #7. 

Additional contaminants detected in well #7, and several of the other 

municipal wells, are trichloroethane, trans-1,2-dichloroethene, and 

chloroform. Table 1 illustrates the sampling results chronologically 

from August 1982 through June 1987. The most recent sampling of the 

AMU wells was conducted on June 10, 1987, by IDNR, and was observed by 

E & E/FIT. Eleven of the city's 12 wells were sampled. Yell.#S could 

not be sampled because it is permanently capped. This is due to the 

construction of .an electric substation which now exists at this well 

location. Yell #12 was installed in August 1977 to replace well #5. 

PCE contamination has been detected in wells #2, #3, #4, #7, #9, 

and #10. Yells #3 and #7 have been taken off the water system due to 

elevated levels of contamination. From August 1982 to January 1986, 

well #7 was pumped at a rate of 80 gall6ns per minute (GPM) for 8 to 12 

hours per day into Buttermilk Creek, which serves as a drainage ditch 

for the surrounding area (Figure 3). 

Yell #7 was shut down for a period of three months from January 

through March 1986 while city officials sought a remedy for the contam­

inated well. In April 1986, officials of the IDNR and the AMU decided 

that well #7 should be pumped continually to Buttermilk Creek at a rate 

of 80 gpm until further notice. 

'In November, 1987, IDNR and AMU officials discussed further re­

medial measures for well #7.. IDNR and AMU officials concluded that 

well #7 should be pumped continually to the sanitary sewer system. The 

outflow from well #7 was rerouted via underground pipe to the 3rd 

Street sanitary sewer line located approximately 150 feet southwest of 

the well. The well commenced pumping at a continous rate of 80 gpm to 

the sanitary sewer system in December 1987. The discharge from well #7 

is routed via this system to the AMU waste water collection system for 

treatment (Ref. 22). 
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SAMPLE TYPE 

Ground Water 

A.M.U. Well Field 

Results in uq/1 

Surface Water 

Buttermilk Creek 

Down Gradient of Well 

Results in uq/1 

Sediment 

Butterailk Creek 

Down Gradient Well 17 

Results·in uq/kq 

TABLE-1 

WELL# I SAMPLE# TRICHLOROETHANE 

S-12 9-12 5-1·3 8-84 1-16 3-16 6-36 5-17 

t1 <1 . <1 <1 <1 <1 <1 <1 

12 <1 • <1 <1 <1 <1 <1 <1 

u <1 . <1 <1 <1 <1 <1. <1 

t4 • • • • • • • 1 

GROUND WATER, SURFACE WATER, AND SEDIMENT SAMPLE RESULTS 8/82-6/87 

ATLANTIC PUBLIC WATER SUPPLY ATLANTIC,IOWA 

TE TRACHLOROETHENE <PCEI r.HLOROFORM 

8-82 9-82 S-83 8-84 1-86 3 86 6-86 '5-87 8-82 9-82 5-83 8-84 1-86 

<1 . Nil . RJl !111. I!IJl 
<1 <1 <1 <l <1 <1 

<1 <1 <1 <1 <1 <l <1 1 D . RJl <1- IQt 

1 1 <1 2 4 <1 4 1 D . NJl <1 RJl 

• . • • . 3 . . . . • • . 

3-86 5-86 

!111. !111. 

RJl I!IJl 

RJl <1 

• • 

15 WELL IS CAPPED ABO ABAmlOI!IED WELL ABANDONED WELL IS CAPPED ABO A.BAIIDOI!IED 

#7 

IS CAPPED A1fD 

16 <1 . <1 <1 <1 <1 <1 <1 <1 • <1 

17 <1 RJl <1 2 1.1 <1 l 1 170 224 223 

tl <1 • <1 <1 <1 <1 <1 <1 <1 • <1 

19 <1 • <1 <1 <1 <1 <1 <1 <1 • <1 

uo <1 . <1 <1 <1 <1 <1 <1 <1 • <1 

111 I <1 . <1 <1 <1 <1 <1 <1 <1 • <1 

t12 <1 • <1 <1 <1 <1 <1 <1 1 <1 <1 

I 
001 • • . • . • . 1 . . . 

--
002 • • • • • • . . 5_ • • • 

• • Sample Not Collected 

KR ~ Results Not Reported 
- .•- .~- . 

. (190) =University of-l~wa Hygenic lab data transmittal reported a PCE concentration of 1900 /1 
Thfs fs believed to be 1n error by one order of magnitude. Correct figure should be 190 ug/1~ 9 • 

<1 

260 

<1 

<1 

<1 

<1 

<1 

. 

• 

<1 <l <1 <1 Nil . RJl RJl liJl IQt liB 

190 160 200 150 Nil Nil I!IJl <l RJl n <1 

2 Nil . n <1 RJl tnl !Ill 
<1 <1 <1 

1 RJl . RJl <1 n tnl !Ill 
<1 <1 <1 

<1 <1 <1 <1 !Ill . RJl !D. !D. IIJl 1111. 

<1 <1 <1 <1 RJl . !D. n n n liJI. 

RJl • RJl <1 liJl RJl 1D. 
<1 <1 <1 <1 

, 

. . . 3l • . • . • . .. . 
' 

I 

. . . <5. • • • • • • 

5-87 8-12 

<1 !Ill 

<1 !Ill 

1 RJl 

<1 • 

<1 RJl 

<1 n 
<1 liJl 

<1 !Ill 

<1 IIJl 

<1 n 
<1 liJl 

<1 • 

. <5 . • 

1 2-DICHLOROETHANE . ' 
9-82 5-13 8-84 1-86 3-36 6-86 6-87 

• !Ill IQt !'Dl liJl ll1l <1 

• IQt <1 !'Dl !Ill R1l <1 

• liJl <1 RJl IIJl <1 <1 

• • • • • • <1 

WELL IS CAPPED ABO ABABDOl'IED 

• liJl ll1l !Ill IIJl ll1l <1 

n D <1 n ll1t <1 1 

• IIJl <1 liJl !l1l RJl <1 

• IIJl <1 ll1l n ll1t <1 

• n ll1l tnl lilt !D. <1 

• IIJl !D. RJl !l1l !Ill <1 

• liJl <1 ll1l !D. liJl <1 

• . . . • • . <1 · . -

• • •· • • _._,. 

ecology and environment, inc. 
CLOVERLEAF BUILDING 3. 6405 METCALF 
OVERLAND PARK, KANSAS 66202 

TABLE-1 
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3.2 POTENTIAL SOURCES 

Several potential sources of contamination were targeted for 

investigation during the Soil-Gas Survey. These sources were: 

0 

0 

AKU Power Plant - The Atlantic Power Plant may have had, at some 

time in the past, a disposal area on site. Well logs from wells 

#3 and #5 indicate fill material in the upper ten feet. Solvents 

may have been introduced to a cooling pond which existed on the 

the AMU property from 1945 to 1960. Solvents introduced to the 

pond would have leached to the shallow aquifer (Figure 2). 

Richard Stevens, Superintendent of AMU and William Hoeck, Water 

Manager of AMU, said that they firmly believe no chemical or solid 

wastes have ever been disposed of on the.AMU grounds (Ref. 3). 

Commercial Sites- Several.gas stations, auto service, and repair 

facilities are located within the drainage basin area of the site 

(well field). Several former commercial operations ara of special 

interest because they were located hydrologically upgradient and 

in close proximity to the contaminated wells (Figure 2). A dry 

cleaning facilit~ operated at 1205 East Seventh Street approxi­

mately 25 years ago. The same facility was used from 1960 to 1974 

by Shrauger Appliance as an appliance retailing fac{lity. The 

Iowa Department of Transportation (!DOT) leased the site as a ma­

terials testing laboratory in 1974. The !DOT relocated its opera­

tion in March 1986 to a site east of Atlantic on East Highway 6. 

It is suspected that solvents were routinely used in both the dry 

cleaning business operations ~nd by the !DOT. (Figures 2 and 3). 

A Hardee's restaurant is now located 250 feet east of the former 

!DOT lab facility. This property located at 1309 East Seventh 

Street was previously the site of a Town and Country Drive Inn 

(1976-1985) and the A&W Drive Inn (1970-1976). Before 1970 this 

property was vacant. 

A bowling pin refinishing factory operated in Atlantic for 

several years in the area now occupied by the Sycamore Village 

Trailer Park, which is adjacent to Seventh Street arid Mulberry 
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0 

0 

Street. The factory was consumed,by fire several years ago. The 

exact dates of operation and ultimate de~truction of the factory 

are presently unknown. It is believed, that solvents were utilized 

in this factory's operation (Figures 2 and 3). 

Third Street Sever Line - A sewer line is located 50 feet south of 

well #7 and is oriented east-west paralleling the southern 

boundary of Third Street (Figure 2). 

a conduit for contaminant migration, 

well #7. 

This sewer line may serve as 

if a source exists west of 

Railroad - The Iowa Interstate Railroad (IIRR) operates a line 

within the northern city limits of Atlantic. The railroad line 

crosses the southern end of the water well field. Yell #7 is 

situated south of the tracks. The remaining 11 wells are north of 

the tracks (Figures 2 and 3). The railroad line was formerly 

operated by the Chicago, Rock Island, and Pacific Railway (CRI&P). 

Richard Stevens, AMU Superintendent, knows of three spills which 

occurred along this line while during the period of CRI&P owner~ 

ship. According to officials of the IIRR, records of these spills 

have been misplaced. It is believed that these spills occurred 

before 1969. Two of these spills are reported to have involved a 

load.of automobiles and a molasses spill (Ref. 3). 

3.3 YASTE CHARACTERISTICS 

Tetrachloroethene (PCE, perchloroethylene, PERC, tetra-

chloroethylene, and 1,1,2,2-tetrachloroethylene) is used as a dry 

cleaning solvent; textile scouring solvent; dried vegetable fumigant; 

rug and upholstery cleaner; stain, spot, and rust remover; printing ink 

ingredient; heat transfer media ingredient; metal degreaser; and as a 

chemical intermediate in the production of other organic compounds 

(Ref. 4). Table 2 presents the physical properties of PCE and other 

selected volatile organic compounds (Ref. 4). 
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TABLE 2 

Properties of Selected Volatile Organic Compounds 

Atlantic PWS, Atlantic, Iowa 

E ' E/FIT, August 1987 

======================================================================================================================== 
Henry's 

Molecular Boiling Solu- Vapor Constant* OctanoljWater 

Weight Density Point bility Pressure (Atm-m3 ) Partition 

Compound Formula <2m/mol) (~m/ml) °C Atm. m51/L mm Hg mole Coefficient 

------------------------------------------------------------------------------------------------------------------------
Trichloroethylene CHCl=CC1

2 
131.4 1. 46 87.0 1100 74.0 9.8X10-3 

2.29 

Tetrachloroethylene CC1
2

=CC1
2 

165.8 1.62 121.0 140 18.6 19.8X10-3 
2.60 

Vinyl Chloride CH
2

=CHC1 62.5 0.92 -13.9 2700 760.0 6.4 N.D. 

1,2-Dichloroethane CH
2

C1CH
2
c1 99.0 1. 24 87.0 8700 82.0 1.1X10-3 

N.D. 

1,1,1-Trichloroethane ca
3

cc1
3 

133.4 1. 34 74.0 720 124.0 7.2X10-3 
2.49 

Carbon tetrachloride CC1
4 

153.8 1.59 77.0 800 113.0 23.2X10-3 
2.72 

Chloroform CHC1
3 

119.4 1. 49 61.0 8200 192.0 30.6X10-l 1.95 

N.D. Not Determined 

• Temperature 20°C 

Ref. 4 
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PCE vaporizes readily and, when carried by surface water, a large 

percentage of PCE is lost through evaporation. It will generally leach 

through soils of low (<0.1%) organic carbon content. Prolonged ex­

posure of PCE to light accelerates decomposition (Ref. 5). During 

chlorination water treatment, it can be formed in small quantities (5 

ug/1) (Ref. 6). 

PCE metabolites bioaccumulate in humans to some degree with 

continued 

depression 

the liver 

exposure. High, acute exposure, >200 ppm, results in 

of the central nervous system and transient dysfunction of 

and kidneys. The National Cancer Institute (NCI) has 

concluded that PCE is a liver carcinogen in mice but not in rats (Ref. 

4). Table 3 presents the projected upper limit for lifetime cancer 

risks for PCE and related compounds. PCE has been shown to undergo 

anaeorbic degradation in ground water in the following manner: 

tetrachloroethylene ~· trichloroethylene ~~ dichloroethylene ~~ vinyl 

chloride (Ref. 7). 

PCE can be carried up the food chain, though it does not appear to 

biomagnify · or concentrate as it moves up the food chain. It is 

generally eliminated rapidly from aquatic organisms and does not appear 

to affect aquatic plants. In view of the relative paucity of data on 

the long term oral toxicity of PCE, estimates of the effects of chronic 

oral exposure at low levels cannot be made with confidence. ·The 

National Research Council Safe Drinking Water Committee has recommended 

that studies to produce such information be conducted before final 

limits in drinking water are established. The 

the Maximum Contaminant Level (MCL) for PCE. 

ug/1 is under consideration. 
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TABLE 3 
Projected Upper Limit Lifetime Cancer Risks for 

Indicated Drinking Water Concentrations 
Atlantic PWS, Atlantic, Iowa 

E & E/FIT, August 1987 

================================================================================. 

Compound 

Trichloroethylene 

Tetrachloroethylene 

Carbon tetrachloride 

1,2-Dichloroethane 

Vinyl chloride 

(Ref. 4) 

Projected upper 
limit lifetime· 
cancer risk 

10-4 
10-5 
10-6 

10-4 
10-5 
10-6 

10-4 
10-5 
10-6 

10-4 
10-5 
10-6 

10-4 
10-5 
10-6 

Concentrations in 
drinking water (ug/L) 

CAG* NAS** 

280.0 450.0 
28.0 45.0 
2.8 4.5 

90.0 350.0 
9.0 35.0 
0.9 3.5 

40.0 450.0 
4.0 45.0 
0.4 4.5 

95.0 70.0 
9.5 7.0 
0.95 0.7 

200.0 100.0 
20.0 10.0 
2.0 1.0 

Assumes: Lifetime exposure of 70 years by 70 kg adult with a consumption of 2 
liters of water per day. Nonthreshold-toxicity mechanism is operative 
at low doses in humans. Assimilation in humans at low doses is the 
same as animals at experimental doses. Interspecies (animal/human) 
dose scaling is proportional to body surface area. 

* CAG EPA Carcinogen Assessment Group 
** NAS - National Academy of Sciences Safe Drinking Water Committee 
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SECTION 4: PHYSICAL SETTING 

4.1 CLIMATOLOGY 

The Cass County climate has been classified as continental. 

Changes in weather are frequent and can be pronounced. This is due 

mainly to the proximity of the county near two major storm tracks 

one from the southwest and one· from the northwest. 

Summers are warm and winters are cold, but prolonged periods of 

extreme heat and intense cold are rare. Temperatures range from 90°F 

to -20°F. Sunny skies and southerly winds prevail in summer. Winters 

are somewhat cloudy and the prevailing winds are from the northwest 

(Ref. 8). 

About 73 percent of the annual precipitation falls from April 

through September. On the average, rain is most abundant in June and 

August. The average yearly rainfall recorded in Cass County from 1980 

to 1986 was 39.1 inches (Ref. 8 and 9). The average snowfall received 

in the county is about 30 inches a year. From 1980 to 1986 the average 

winter snowfall totaled 25.1 inches (Ref. 9). Climatic records for 

Cass County from January 1980 to August 1987 are presented in Appendix 

c. 

4.2 TOPOGRAPHY AND DRAINAGE 

The city of Atlantic is part of an extensive glacial drift plain, 

which is mantled with loess. The area slopes gently toward the south­

west and is cut by streams that flow south and southwest. All of the 

valleys of the larger streams have a well developed flood plain that is 

bordered by an older flood plain, or second bottom. 

The chief streams dissecting the county are the East Nishnabotna 

·River and Turkey, Troublesome, and Indian creeks. The East Nishnabotna 

River borders the city of Atlantic to the west and northwest. 

Troublesome Creek, a tributary to the East Nishnabotna, borders the 

city to the north-northeast (Figure 4). 
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The Atlantic PYS well ·field is situated in the well developed, 

mature flood plain of Troublesome Creek. The flow direction of 

Troublesome Cr~ek and several of its tributaries (drainage ditches) 

have been altered in the site area to reduce seasonal flooding. 

Troublesome Creek, located 800 feet north of well *7, was rerouted in 

the mid 1940s by straightening its southern meander which was adjacent 

to the former AHU cooling pond. The banks of Troublesome Creek are now 

located approximately 500 feet north of their original location (Figure 

2). Buttermilk Creek, located 25 feet north of well *7, has been 

altered to flow west for 2,000 feet near a railroad embankment of t~e 
' Iowa Interstate Railroad. Buttermilk Creek resumes a northerly flow 

direction to Troublesome Creek through the AMU grourids (Figure 2). 

The topographic expression in the area of the site investigation 

is a broad, near level flood plain (0 to 3% slopes) bordering Trouble­

some Creek to the north and south. The gradient of the flood plain and 

creek channel through the site area to the confluence of Troublesome 

Creek and the East Nishnabotna River is to the southwest with a 2% 

slope or an approximate decrease in elevation of 10 feet per mile. 

Rolling hills border the flood plain, dipping north-northwest from the 

south and south-southwest from the north. The average elevation in the 

study area is 1,160 feet MSL (Figure 1). 

4.3 GEOLOGY 

4.3.1 Soils 

Ten soil types have been mapped in the immediate and surrounding 

area of the Atlantic PVS site. The units are: The Bremer silty clay 

loam; the Colo silty clay loam; the Judson silt loam; the Marshall 

silty clay loam, with 9 to 14 slopes; the bench forming Marshall silty 

clay loam; the Nevin silty clay loam; the Nodaway silt loam; the Zook 

silt loam; the Zook silty clay loam; and the Yabash silty clay loam 

(Figure 5, Ref. 8). 
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The soil types mapped in northeast Atlantic are classified in 

specific soil associations. The Marshall-Bremer-Nevin Association is 

composed 

benches. 

soils are 

of nearly level, well drained to poorly drained soils on 

The Wabash soil is also associated with this group. These 

formed from loess and alluvium. The Nodaway-Zook-Colo 

Association is composed of nearly level, moderately well drained to 

poorly drained soils on bottom lands. The Wabash soil is also found in 

minor amounts with this group. The Judson silt loam has 0 to 2% slopes 

and generally makes up alluvial fans below upland drainageways. The 

permeability range within these soils is 0.8 to 2.5 inches/hr (0.6 x 
-6 . -3 10 to 1.8 x 10 em/sec) (Ref. 8). 

4.3.2 Stratigraphy 

The stratigraphic units represented in the upper 200 feet of the 

subsurface in the northeastern area of Atlantic, Iowa, are presented in 

Figure 6. The geologic section presented in this figure is derived 

from well logs of the AMU water wells and from the Atlantic Coal and 

Mining Company test boring drilled in 1888 to a depth of 1,310 feet 

(Ref. 10). The stratigraphic units presented are (from youngest to 

oldest): 

0 . Quaternary System - The Pleistocene sediments present in the area 

of the site investigation are approximately 30 to 40 feet thick. 

Pleistocene-age sediments consist of alluvium, loess, and glacial­

drift deposits. The alluvial deposits consist of sediments laid 

down along major streams and narrow upland drainageways. The 

texture of the alluvium varies widely as i-t is dependent on the 

source material and the time it was deposited. The alluvial 

material is made up of sand and gravels alternating with clay. 

Loess, which was deposited by wind, is a gritless loam 

intermediate with particles sized between fine sand and clay. Its 

loose texture makes it highly permeable. The surfici~l, yellow 

loess is usually underlain by a blue-gray loess or a reddish loam, 

intermediate in texture and color between loess and the red 

residual clays or the red weathered clays of the drift on which it 

I 
I 
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rests. The glacial till or drift deposits consist principally of 

sediments deposited during the Kansas glaciation, which was the 

second glaciation of the Pleistocene-age. The deposits of this 

second ice invasion consist largely of a calcareous clayey till. 

containing many small pebbl~s and sparse boulders. Little 

stratified material is observed or associated with the Kansan 

drift. The till is blue-gray in color whe're unweathered and 

reddish in color when oxidized. 

The Upper Cretaceous sediments present 

represented by the Dakota Sandstone. 

in the Atlantic area are 

unconformably underlies the Pleistocene 

The Dakota Sandstone 

(Kansan drift) and 

overlies the Paleozoic formations with pronounced unconformities. 

The Dakota is a coarse-grained ferruginous sandstone, very poorly 

cemented and locally interbedded with seams of clay. In places it 

contains beds of very fine, white to buff, discontinuous sand. 

The Dakota is approximately 40 to 60 ~eet thick in the AMU well 

field area. 

Bedrock in the Atlantic, Iowa, area is composed of shale and 

limestone of the Carboniferous period and belongs to the Missouri 

Series of Pennsylvanian age. These rocks are exposed in the 

valley of the East Nishnabotna River. The sediments of the 

Missourian series are chiefly calcareous gray-blue-red shales 

interbedded with heavy and persistent beds of gray-blue limestone. 

The Pennsylvanian-age sediments underlying Atlantic, Iowa, are 

approximately 725 feet thick. The upper 80 f~et consists of red 

to blue shale with interbedded gravels. The first limestone beds 

encountered occur below this shale interval and are approximately 

15 feet thick (Ref. 8 and 10). ' 

4.4 HYDROGEOLOGY 

The water-bearing units utilized in Cass County are the alluvial 

sands and gravels, loess sands, and drift sands of the Pleistocene, 

Upper Cretaceous Dakota Sandstone, and Pennsylva~ian limestone 

(Missourian stage). 
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The Atlantic PVS receives its supply of water from the 50 to 100 

foot deep sands and gravels that fill the valley bottoms of the East 

Nishnabotna River and Troublesome Creek and from the Dakota Sandstone. 

These sands and gravels afford an inexhaustable water supply at depths 

of 20 to 100 feet. The water-bearing bed lies 50 to 80 feet below the 

surface and consists of an angular-grained, white sand with some 

gravel. Above this bed are many layers of clayey silt alternating with 

beds of sand and gravel, some of which are water bearing. The aquifers 

of concern in the study area, the Pleistocene glacial drift and the 

Dakota Sandstone, are unconfined aquifer~ that are hydrologically con­

nected. Observed ground water flow direction is to the northwest to-

wards Troublesome Creek and the East Nishnabotna River. 

from wells in this shallow aquifer range from 300 to 500 

Pump rates 

gallons per 

minutes (gpm). The observed static water level in the wells is ap­

proximately 14 feet but this level varies with weather and rainfall. 

The wells respond within 24 hours to heavy rainfall or rise of Trouble­

some Creek and the East Nishnabotna River (Ref. 10 and 11). Test in-

. ' formation and well logs of several of the AMU wells are presented in 

Appendix D. 

·The first aquiclude encountered beneath the site and well field 

area are the impermeable, calcareous, gray-blue-red shales belonging to 

the Missourian Series of Pennsylvanian-age. These shales are en­

countered at a depth of 85 to 90 feet and are approximately 80 feet in 

thickness. The Pennsylvanian sediments underlying Atlantic, Iowa are 

~pproximately 725 feet thick and consist predominatly of calcareous 

shales interbedded with limestone. The first limestone beds are en­

countered at a depth of 170 feet (Ref. 10) 
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SECTION 5: FIELD ACTIVITIES 

5.1 SOIL-GAS SURVEY 

The Atlantic PWS soil-gas investigation was conducted the week of 

August 23, 1987. A soil-gas sample grid consisting of 75 points was 

initially laid out over the study area. The spacing interval between 

sample points was 200 feet. Initial sample collection was concentrated 

at the former Iowa Department of Transportation (!DOT) Lab/Dry Cleaning 

facility location. Sample collection proceeded from this location, 

north-northwest 

:lt3, :lt4, and 

in the direction of ground water flow toward wells #2, 

:tt7. Additional potential contaminant sources were 

evaluated as the soil-gas survey proceeded in this direction. These 

potential sources were the former bowling pin factory site, located in 

the Sycamore Village Trailer Park, the Third Street sewer line, and the 

former AMU cooling pond location (Figures 2 and 7). 

Sampling locations were deleted or added as the soil-gas sampling 

progressed through the study area. As the contaminant plume boundary 

was delineated by negative sample results, perimeter sample locations 

beyond the plume boundary were not pursued. The number of s~mple 

points were further reduced by electing to revise the sample spacing to 

400 feet through the Sycamore Village Trailer Park and adjacent 

residential areas. Additional sample locations were added as in-fill 

sample points in areas where elevated levels of PCE were detected. 

Soil-gas samples were collected at a depth of 5 to 6 feet. A final 

sample grid of 81 points was laid out; of ·these, 55 points were sampled 

and analyzed. Figure 7 depicts the 81 points of the sample grid and 

the location of the 55 soil-gas s~mples collected~ 

5.1.1 Soil-Gas Theorx 

The soil-gas method is based on the theory that volatile organic 

pollutants evaporate out of ground water (phreatic zone) into the 

available pore space in the overlying sediments and migrate upward by 

molecular diffusion. Their tendency to escape from the ground water 

into the soil-gas is a function of their concentration in the phreatic 
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zone, aqueous solubility, and vapor pressure. Contaminated ground 

water acts as a source and the above ground atmosphere as·a sink. This 

establishes a contaminant concentration gradient in the soil-gas that 

allows for a vertical flux of contaminants from the water table to the 

ground surface. 

Ideally, the concentration of the contaminant at any given depth 

in the soil-gas is a function of its concentration in the phreatic 

zone. In practice, the concentration gradient between the water table 

and ground surface in the soil-gas may be distorted by hydrologic and 

geologic variables such as perched water or other impermeable 

materials. However, the geologic and hydrologic variables seldom 

distort the soil-gas 'distribution sufficiently to preclude an 

approximation of the ground water contamination. Diffusion of 

contaminants will generally occur around geologic and hydrologic 

barriers unless they are of great lateral extent compared to the area 

of the plume. The principal parameters that enhance diffusive movement 

of volatile contaminants are high air porosity and low soil moisture. 

Diffusion occurs most readily through sand and gravel-type mediums 

(Ref. 12). 

5.1.2 Soil-Gas Field Methods 

The soil-gas contaminant investigation method is used to detect 

volatile chemicals such as industrial solvents, cleaning fluids, and 

petroleum products, by sear,ching for their vapors in shallow soil-gas. 

The target compound of the Atlantic investigation was tetrachloroethene 

(PCE). The sample acquisition technique used by E & E/FIT consists of 

pumping a small amount of soil-gas (10 to 20 liters) from the shallow 

subsurface through a hollow probe. The probe is connected to 8 feet of 

black iron extender pipe and driven 5 to 6 feet into the subsurface. 

The EPA's Central Mining Equipment (CME) model 45 drill rig was used to 

hydraulically drive the probe and extender pipe. 

Vhen the soil-gas probe is in position at the designated subsur­

face interval, the extender pipe is coupl~d with a "t" fitting to which 

the soil-gas collection apparatus is connected (Figure 8). An 
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electric pump is used to purge the system of ambient air and to create 

a vacuum in the system. Once a vacuum has been established in the 

system, a value on the outtake side of the collection bulb is closed, 

creating the pressure-concentration gradient necessary for diffusion to 

occur. The vacuum gauge is monitored until the system re-establishes 

normal atmospheric pressure. The intake value is then closed, 

isolating the sample from the system. The collection bulb is removed 

and transported to the mobile lab for analysis. 

This technique provides positive purging of ambient air from the 

soil-gas collection system, decreasing the chances of sample dilution 

and/or contamination from atmospheric air. In the event that a vacuum 

could not be established at a particular sample location, it was noted 

in the logbook and a sample was collected after 3 to 5 liters of air 

had been purged. 

5.1.3 Soil-Gas Analysis Procedures 

An Analytical Instrument Development, Inc. (AID) Model 511 

portable gas chromatograph (GC) equipped with a tritium electron 

capture detector and a 6-foot by 1/8-inch stainless steel column was 

used to analyze soil-gas samples for PCE {Appendix E). Instrument 

calibration was performed before injecting soil-gas samples. Calibra­

tion was accomplished by injecting known masses of PCE standard into 

the GC and measuring the corresponding instrument response. A calibra­

tion curve was constructed by either plotting the data or performing a 

linear regression analysis of the data. A minimum of three injections 

for each standard mass were made. 

Soil-gas samples (unknown) were injected into the GC (after 

calibration) for analysis. The instrument response for the unknown was 

compared to the standardized instrument response to determine the mass 

of unknown injected. The mass per liter of sample was then calculated 

and reported as micrograms of PCE per liter of soil-gas. 

The volume of soil-gas injected varied to maintain the response in 

the linear range of the instrument. The largest sensitivity was 0.001 

micrograms of PCE per liter of soil-gas. The minimum levels reported 

were established at three times the measured background concentrations. 
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5.2 SOIL SAMPLES 

A total of three soil samples (Figure 7) were collected using a 

hollow steel soil corer. These samples were collected from hot spots 

identified by the soil-gas survey, to determine PCE concentrations in 

the upper soil horizon. Sample series number IK994 was assigned to 

this activity. Sample 001 was collected at soil-gas sample location 

001 located 75 feet northeast of the former !DOT Lab . facility. The 

sample was collected from a depth interval of 4 to 5 feet and consisted 

of a dark-brown to gray-black argillaceous soil. Sample 002 was col­

lected at soil-gas sample location 005 located 30 feet noith of the 

northwest· corner of the Hardee's Restaurant. The sample consisted of 

two aliquots spaced 5 feet apart, each of which was collected at a 

depth interval ·of 2 to 3 feet .. The sample consisted of a dark-brown, 

silty to sandy soil. Sample 003 was collected at soil-gas sample loca-

tion 077 located 30 feet north of the northeast corner of the Hardee's 

·Restaurant. The sample consisted,of five aliquots spaced 5 fe~t apart, 

each of which was collected at a depth interval of 1 to 4 feet. The 

sample consisted of a dark-brown to light-gray, silty to sandy soil 

(Figure 7). 

All samples were homo~enized in aluminum pans and placed in the 

appropriate sample containers. Soil samples were delivered to the EPA 

Region VII Lab for VOAs, BNAs, and pesticides analysis (Table 4). 

Standard EPA sample preparation, packaging, and delivery procedures 

were observed. 

5.3 QUALITY ASSURANCE/QUALITY CONTROL PROCEDURES 

E & E/FIT soil-gas investigation procedures were conducted under 

strict sampling protocol. The iron soil-gas probes· were thoroughly 

decontaminated between each use to eliminate the possibility of cross 

contamination. Decontamination consisted of several washes and rinses 

with deionized water and steam cleaning. The soil-gas collection 

system was checked continually for leaks and was subjected to periodic 

contamination checks by running system blanks. Glass syringes and 

glass soil-gas coll~ction bulbs are purged with P-5 carrier gas (argon 

95%, methane 5%) and baked out between each probe location sample. 
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TABLE 4 
SOIL SAMPLE SUMMARY 

Atlantic PVS~ Atlantic, Iowa 
E & E/FIT, August, 1987 

Sample Series IK994 

================================================================================ 
Sample 

001 

002 

003 

Location 

75 Ft. N of Former !DOT 
Lab Facility 

30 Ft. N of NV Corner of 
Hardee's Restaurant 

30 Ft. N of NE Corner of 
Hardee's Restaurant 

Depth 
(feet) 

4-5 

2-3 

1-4 

Aliquots 

1 

2 

5 

Description 

Dark-brown to 
gray-black, 
argillaceous 
soil 

Dark-brown, 
silty to sandy 
soil 

Dark-brown to 
light-gray, 
silty to sandy 
soil 

Note: All samples were submitted for VOA, BNA, and pesticides analysis. See 
Figure 7 for sample locations. 
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Standard EPA and E & E/FIT soil sampling protocols and quality 

c9ntrol/assurance guidelines were observed during all soil sampling 

activities. 

5.4 SITE SAFETY 

Level D personal protection was employed while conducting the 

soil-gas investigation and soil sampling activities. Level c 
protection was available had the action level (1 ppm) for HNu 

monitoring been exceeded of if obvious hazards had been present. 

Standard safety procedures and equipment were used during drilling 

operations. Site safety procedures were strictly enforced. 
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SECTION 6: ANALYTICAL DATA 

6.1 SOIL-GAS 

The Atlantic soil-gas investigation successfully delineated a PCE 

plume with a point source located in the area surrounding sample 

locations 01, 02, OS, 77 (Figure 9). PCE was detected at these sample 

locations at 11.21, 35.60, 119 and 76.9 ug/1, respectively. The 

highest concentration detected, 119 ug/1 at sample location 005, was 30 

feet north of the Hardee's Restaurant and approximately 200 feet east 

of the former !DOT lab/former dry cleaning facility (Figure 9). 

The orientation of the PCE plume is along a northwest-southwest 

axis, centered diagonally through the Sycamore Village Trailer Park, 

following the local ground water flow direction to the northwest. The 

highest detected PCE concentrations, excluding those detected at the 

point source, are around the axis of the plume. Other PCE concentra­

tions around the plume axis ra~ged from 1.20 to 6.20 ug/1. PCE concen­

trations detected in samples 62 and 63, collected south and north of 

well #7, were 2.70 and 3.80 ug/1, respectively. 

Soil-gas samples collected in the other potential source areas 

were found to have negative potential as a source of the PCE 

contamination. Samples 36 and 37, collected at the location of the 

former bowling pin factory, had measured levels of 0 ug/1. Samples 

59, 60, 62, 64, and 65, collected in the vicinity of the Third Street 

sewer line, had detected levels of 1.20, 0, 2.70, 1.30, and 2.90 ug/1, 

respectively. These detected PCE levels are not oriented along the 

east-west axis of the sewer line. The detected levels of PCE decreased 

westward along the sewer line indicating that a PCE source is not 

located to the west (Figure 9, Table 5). 

Samples 72, 73, and 74, collected at the former AMU cooling ponds 

location, had measured PCE levels of 0, 0.20, and 0 ug/1, respectively 

(Figure 9, Table 5). 

The configuration of the PCE plume contamina~ing the ground w~ter 

of Atlantic, Iowa, is illustrated in Figures 9, 10, and 11. Figure 9 

is a hand-contoured, two-dimensional representation that depicts the 

areal extent of the plume. Figure 10 is a computer-generated map of 
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TABLE 5 
Soil-Gas Data 

Atlantic PYS, Atlantic, Iowa 
E & E/FIT, August 1987 

==================~=================================================== 

Sample # Results in ug/1 I Sample # Results in ug/1 

1 
2 
3 
4 
4A 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 

11.21 
35.60 
0.03 
0.39* 
o. 70* 

119.0 
NST 

0.30 
NST 
NST 
NST 

0 
0 
0 
0 
0 
0 

1.20 
NST 

0 
6.20 
5.30 

NST 
0.20 

NST 
0.10* 
0.10 

NST 
1.30 

NST 
o.so 

NST 
2.10 

NST 
NST 

0 
0 
0 
0 

NST 
NST 

. I 

1----------------------------------
41 
42 
43 
44 . 
45 
46 
47 
48 
49 
so 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 

2.80 
NST 

0 
2.20 

NST 
1.20 

NST 
NST 

0 
NST 

0 
NST 

0.50* 
0 

NST 
0 

NST 
2.70 
1.20 

0 
0.80 
2.70 
3.80. 
1.30 
2.90 

NST 
0 

0,.40 
o.so 
4.30 

NST 
0 

0.20 
0 

NST 
NST 

76.9 
3.60 

0 
0.46 

====================================================================== 
NST = No sample taken 
* Full vacuum release was not established in taking sample. This 

was due to high clay content in soil. Concentrations expected to 
be higher than field measurements indicate. 
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the PCE plume in a two-dimensional form, similar to Figure 9. Figure 

11 is a computer-generated, three-dimensional format, created wiih X, 

Y, and Z coordinates, with Z representing the detected PCE 

concentration at each sample point. Computer graphics were ge~erated 

by the Compaq personal computer (PC) using the Golden Software, Inc. 

SURFER program. Figure 11 clearly illustrates the point source of the 

PCE · located between the former IDOT leb/dry cleaning facility site and 

the Hardee's restaurant. From the point source, the plume migrates 

north-northwest to AMU well #7. The approximate dimensions of the PCE 

plume are 3,000 by 1,000 feet. The leading edg~ of the detected PCE 

plume, as mapped, terminates at the southern boundary of the AMU pro­

perty approximately 400 feet northwest of well #7. 

6.2 SOIL SAMPLES 

Soil samples IK994001, 002, and 003, collected from within the 

point source area, confirmed the existence of PCE contamination in the 

subsurface . (Table 6). The volatile organic compounds identified in 

soil sample 001 were 1,1,1 trichloroethene (methyl chloroform), quali­

tatively identified (CLP M Code) at 4.0 ug/kg, and tetrachloroethene 

(PCE) which was qualitatively identified at 2.0 Mug/kg. Di-n-butyl­

phthalate, a semi-volatile (PAH) organic compound, was qualitatively 

identified at 110 M ug/kg. No pestici~es were detected in soil sample 

001. The volatile organic compound 1,1,1 trichloroethane was quali­

tatively identified at 6.0 M ug/kg, and PCE was identified at 20 ug/kg. 

The PARs detected in sample 002 were phenathrene, identified at 420 

ug/kg, and anthracene, which was qualitatively identified at 99 M 

ug/kg. The pesticides dieldrin and endosulfan sulfate were detected at 

concentrations of 9 and 41 ug/kg, respectively. 

PCE was detected in soil sample 003 at 29 ug/1. Soil sample 003 

also exhibited the highest number of detected PARs. Benzo (B) fluoran­

thene was detected at 500 ug/kg, and the following compounds were 

qualitatively identified: diethylphthalate at 88 Mug/kg; phenanthrene 

at 160 M ug/kg; fluoranthene at 380 M ug/kg; pyrene at 340 M ug/kg; 

benzo (A) anthracene at 220 M ug/kg; chrysene at 220 M ug/kg; 
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TABLE 6 
Soil Sample Results 

Atlantic PYS, Atlantic Iowa 
E & E/FIT, August 1987 

Sample Series IK994 

========================================================:============= 
Compound 
(ug/kg) 

Volatiles 

1,1,1 Trichloroethane 
Tetrachloroethene (PCE) 

Semi-Volatiles 

Diethylphthalate 
Phenanthrene 
Anthracene 
Di-n-Butylphthalate 
Fluoranthene 
Pyrene 
Benzo(A)Anthracene 
Chrysene 
Benzo(A)Fluoranthene 
Benzo(A)Pyrene 
Indeno(1,2,3-CD) 

Pyrene 

Pesticides 

Dieldrin 
4,4'-DDE 
Endosulfan Sulfate 

001 

4.0H 
2.0H 

NO 
·NO 

NO 
llO.OM 

NO 
NO 
NO 
NO 
NO 
NO 

NO 

NO 
NO 
NO 

002 

6.0H 
20.0 

NO 
420.0 
99.0 

NO 
NO 
ND 
NO 
NO 
NO 
NO 

NO 

9.0 
NO 

41.0 

003 

NO 
29.0 

88.0H 
160.M 
NO 
NO 
380.0M 
340.0H 
220.0H 
220.0H 
500.0 
240.0H 

180.0H 

NO 
8.4H 

27.0H 
========================================================~============= 

NO = not detected 

J = Compound was qualitatively identified; however, compound failed to 
meet all QA criteria and therefore is only an estimated value~ 

H Compound was qualitatively identified; however, quantit~tive value 
is less than contract required detection limits (CLP data); or 
value is less than limit of quantification (EPA data). 

Note: Only detected levels are reported. See Figure 7 for sample 
locations and Appendix F for complete analytical results. 
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benzo {A) pyrene at 240 M ug/kg; and indeno (1,2,3-CD) pyrene at 180 M 

ug/kg. The pesticides 4,4'-DDE and endosulfan sulfate were 

qualitatively identified at 8.4 M and 27. M ug/kg, respectively. 

Hydrocarbons, molecular, sulfur, unsaturated hydrocarbons, and 

benzo (J) fluoranthene were tentatively identified in the soil samples. 

These compounds and their estimated concentrations are listed in the 

data transmittal of soil sample analytical results, which is attached 

as Appendix F. 

6.3 MONTHLY PRECIPITATION (1980-1987) VS. DETECTED PCE CONCENTRATION 
IN WELL #7 

As part of the study, the concentrations of PCE detected in well 

#7 were compared to the monthly rainfall totals recorded in Atlantic, 

Iowa, since January 1980. Precipitation statistics were gathered from 

the National Climatic Data Center located in Ashville, North Carolina. 

Recorded snowfall totals were converted to rainfall using the ratio of 

10 inches of snowfall equal to one inch of rainfall (Ref. 13). 

The precipitation data and PCE concentration data for well #7 

plotted chronologically suggests that a direct relationship exists 

between the periods of peak rainfall and elevated concentrations of PCE 

detected in well #7 (Figure 12). Though well sampling data is spora­

dic, a lag period is observed between the periods of peak rainfall and 

elevated PCE levels. This is best illustrated by comparing the graphic 

data for the time intervals from June 1983 to December 1985, and 

January 1986 to June 1987. From the emerging pattern, it is hypothe­

sized that if well #7 had been sampled after the record rainfall of 

10.57 inches observed in the month of August 1987, an elevated level of 

PCE would have been recorded in well #7. This is dependent however, on 

the original volume of PCE spilled at the point source, the time that 

has passed since the occurrence of the spill, and the depletion and 

degradation rates of the PCE source. These facts are unknown. Because 

the PCE source is not continuous; but rather a one-time occurrence, the 

overall trend of PCE levels in well #7 should be decreasing over time. 
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SECTION 7: DISCUSSION OF RESULTS 

The PCE contamination affecting the Atlantic PWS has been shown by 

the soil-gas investigation to be originating from a point source 

located 200 to 250 feet east of the former !DOT lab facility/former dry 

cleaning facility and 30 feet north of the Hardee's restaurant. The 

PCE plume originating from this point source is migrating throu~h the 

sands and silt~ of the shallow drift aquifer an& Dakota Sandstone by 

the process of advection. Advection is the dominant factor by which a 
0 

dissolved solute is transported by the bulk motion of flowing ground 

water. 

northwest 

The ground watet flow direction in the study area is north­

following the local topography. The observed ground water 

velocities for a uniform sandy shallow aquifer can range from one 

meter/year (m/y) to 100 m/y. In most cases, however, the flow veloci­

ties under natural gradient conditions are between 10 and 100 m/y (Ref.' 

14). In the zone of influence of a high capacity well or well field, 

the artificially increased gradient substantially increases the local 

. ground water velocities and the average travel times for ground water 

flow are reduced. This is the case in the Atlantic PVS, where the AHU 

well field is approximately 3,000 feet north-northwest of the point 

source. Because of the well field's influence, the PCE travels through 

the subsurface at a faster rate than normally expected in the shallow 

aquifer system. 

The dissolved contaminant PCE also spreads as it moves with the 

ground water. Thii process, called dispersion, results from two basic 

processes: molecular diffusion and mechanical m1x1ng. Dispersion and 

mechanical mixing during transport results in the dilution of the PCE 

with maximum concentrations diminishing with increasing distances from 

the source. The PCE plume delineated in Atlantic, Iowa, is consistent 

with these principles (Figure 9, 10, and Plat 1). Maximum 

concentrations are observed within a 100-foot radius of the point 

source with PCE concentrations ranging from 11.21 to 119 ug/1. PCE 

concentrations rapidly decrease as the geographic limits of the plume 

are approached. 
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7.1 ATTRIBUTION 

7.1.1 Volatiles (PCE) 

The soil-gas study and soil sample results indicate that the PCE 

is originating from an area located 200 to 250 feet east of the former 

!DOT lab facility/former dry cleaning facility. The !DOT was the-most 

recent occupant of the building located at 1205 East Seventh Street, 

utilizing the structure as a material testing laboratory from 1974 to 

1986. Solvents were routinely used by the !DOT at this facility. The 

!DOT relocated its operation in March 1986 to a site east of the city. 

A dry cleaning facility is believed to h,ave operated at this 

structure in the years preceding 1960. PCE is a common dry cleaning 

solvent and is highly suspected to have been used during the dry 

cleaner's operational years. 

Relatively small amounts of PCE (tens of gallons of pure solvent) 

can significantly contaminate ground water. A spill of this size could 

for several years• exceed the proposed maximum acceptable limits of PCE 

of 10 to SO ug/1 in well #7, located 3,000 feet northwest of the con­

taminant source. The !DOT lab operations and/or the dry cleaning 

operation are highly suspected sources of the PCE contamination. 

Because the appearance of PCE in the Atlantic PYS wells may post-date 

the actual occurrence of the PCE spill by as much as twenty years, it 

is difficult· to exclude either the former operations of the dry 

cleaning business or the former operations of the !DOT lab as the con­

taminant source. If ground water velocities could be measured, util­

izing a dye-trace method, the travel time for PCE from the point source 

to well #7 could be measured. This information would be important in 

determining an approximate time of the PCE spill. 

From the available data and information, it is hypothesized that a 

PCE spill occurred at or near the former site of the !DOT lab/dry 

cleaning facility in the past 10 to 20 years. A portion of the liquid 

PCE would have volatilized to the atmosphere, and the remaining PCE 

would have migrated by surface runoff and ground water flow to the 

topographic low where the Hardee's Restaurant is now located (1309 E. 

Seventh Street). 
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The migration of PCE to the present source area may have been 

expediated if the PCE had been introduced to the Seventh Street storm 

sewer system. This storm sewer system was constructed on the north 

side of Seventh Street in 1952. It was designed to flow east to the 

existing drainage ditch, Buttermilk Creek, which is the natural 

drainage feature receiving surface runoff from the area. In 1985, 

Seventh Street was reconstructed and the storm sewer system was 

relocated to the south side of Seventh Street. The flowline was 

designed to flow east to the existing drainage feature as well. Storm 

water intake exists adjacent to the former IDOT lab/dry cleaning 

facility and the Hardee's Restaurant (Ref. 15). The storm sewer system 

may have served as a conduit for PCE migration eastward following the 

topographic gradient. Soil samples collected from a depth of 3 to 6 

feet along the south side of Seventh Street indicate that coarser 

material was added as fill material during relocation of the storm 

sewer system. Similiar conditions are believed to exist along the 

former storm sewer system pathway. The coarser fill material would 
/ 

have greater porosity and transmissivity properties for surface water 

and contaminant infiltration to the ground water below. 

From the topographic low, which served as a collection point for 

the PCE contaminated surface water and ground water, the PCE then 

migrated with ground water flow to the north-northwest. The PCE plume 

originating from the point source travelled beneath the Sycamore 

Village Trailer Park following the hydraulic gradient to well #7. The 

cone of depression formed from pumping well #7 increased the hydraulic 

gradient surrounding the well and thus increased the travel rate of the 

PCE plume to well #7. 

Figure 13 depicts the hypothesized sequence of events leading to 

the PCE contamination of the AHU well field. 

7.1.2 Semi Volatiles 

Eleven semi-volatile compounds were positively identified or 

qualitatively identified in the soil samples collected. These samples 

were collected within 5 to 10 feet of Seventh Street (US Highway #6), a 

major automobile and truck transportation route. 
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The semi-volatile compounds belonging to the polynuclear aromatic 

hydrocarbon (PAH) group identified were anthracene, fluoranthene, 

pyrene, chrysene, phenanthrene, benzo (B) fluoranthene, indeno (1,2,3-

CD) pyrene, and benzo (A) pyrene. These PAHs, widespread in the 

environment, result from the incomplete combustion of carbon and 

hydrogen-containing fuels in combustion engines that power motor 

vehicles, as a by-product of refuse burning, or as a component of 

petroleum asphalt (Ref. 16 and 17). 

Anthracene and dibutyl phthalate are raw materials used· in the 

formulation of insecticides and are now common environmental 

contaminants (Ref. 16 and 17). Dibutyl phthalate and diethyl phthalate 

are plasticizers that are used in many types of products including 

adhesives, resins, surface lubricants, and plastic pioduc~s. Dibutyl 

phthalate and diethyl phthalate are known to · be widely distributed in 

the environment and have been detected in various forms of marine life, 

in soil samples, and in both animal and human tissue (Ref. 16, 17, and 

18). 

7.1.3 Pesticides 

The pesticides dieldrin, 4,4'DDE, and endosulfan sulfate were 

detected in the soil samples collected. These pesticides are commonly 

used agricultural chemicals and are typically found in the soils of 

agricultural communities or in areas where pesticides have been 

introduced to control insect populations (mosquito, gypsy moth, etc.) 

(Ref. 19). 

7.2 ENVIRONMENTAL CONSIDERATIONS 

The Maximum Contaminant Level (MCL) for PCE has not been 

established by the EPA, although 10 to 50 ug/1 is the range currently 

under discussion. The highest PCE concentration detected in the 

Atlantic PVS was found in the sample of unfinished water in well #7. 

Since PCE was firit observed in this well in August 1982, the recorded 

PCE levels have ranged from 150 to 260 ug/1. The remaining 10 func­

tional wells of the Atlantic PVS have not exceeded a level of 4 ug/1 

PCE (Table 1). 
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PCE metabolites bioaccumulate to some degree during continued 

exposure. High acute exposure results in depression of the central 

nervous system and transient dysfunction of the liver and kindey. The 

National Cancer Institute (NCI) has concluded that PCE is a liver car­

cinogen in mice but not in rats (Ref. 4). See Table 3 for the project­

ed upper lifetime cancer risks for PCE. PCE has not been detected in 

excess of <0.2 ug/1 in the finished drinking water of the Atlantic PWS. 

The concentrations of semi-volatiles and pesticides detected in 

soil samples collected are typical of those found in industrial and 

agricultural areas. These compounds are known to be widely distributed 

in· the environment. The phthalates detected in soil samples 001 and 

003 are below the Occupational Safety and Health Administration (OSHA) 

exposure level of·2 mg/1 for these compounds (Ref. 16). The remaining 
~ 

PAHs detected in soil samples 001, 002, and 003 are likely the result 

of pyrolysis or incomplete combustion. These PAHs have been detected 

in automobile emissions, coal tar, petroleum asphalt, road dust, and 

sewage water. Human exposure to these compounds is primarily through 

inhalation of smoke from the incomplete combustion of organic com­

pounds. Benzo (B) fluoranthene, benzo (A) anthracene, and chrysene are 

slightly carcinogenic. Benzo (A) pyrene, which was qualitatively de­

tected in soil sample 003 at 240 M ug/1, is a potent carcinogen. Benzo 

(A) pyrene has been detected in cigarette smoke at levels ranging from 

0.2 to 12.2 ug/100 cigarettes, and in foods at low levels ranging from 

0.1 to 5 ug/1 (Ref. 16). The detected PAHs in soil samples 001, 002, 

and· 003 were found at levels expected in an industrial/agricultural 

area such as Atlantic, Iowa. 

The pesticides 4,4'-DDE, endosulfan sulfate, 

detected at low concentrations in the soil 

and dieldrin were 

samples collected. 

Dieldrin, a cyclodiene, is ubiquitous in the environment and heavily 

bioconcentrated in the lipids of terrestrial and aquatic wildlife, 

humaris, and foods. Little is certain about the degradation and fate of 

this compound. The cyclodiene insecticides present the greatest hazard 

of residual pesticides, particularly in water (Ref. 20). The acute oral 

LDSO in rats for dieldrin is 37 to 87 mg/kg (Ref. 21). 
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The pesticide 4,4'-DDE is of moderate toxicity to humans and.other 

organisms· and is persistent in the environment. · Little is certain 

about the degradation pathway of 4,4-DDE (Ref. 21). ~he acute oral 

toxicity of 4,4-DDE for humans is 250 mg/kg (Ref. 21). 

The pesticide endosulfan sulfate, a hexachloro compound qualita­

tively detected in soil samples 002 and 003 at low conc~ntrations, is a 

central nervous system stimulant for which no specific antidote is 

available. The acute oral LDSO for rats is 70 mg/kg in aqueous 

suspension (Ref. 21). 

It has been shown that soil pesticide levels of Manhattan, Kansas, 

a representative urban-agricultural area, averages 0.15 mg/kg for 

4,4'-DDE and 0.04 mg/kg for dieldrin. Endosulfan sulfate was not 

detected in the Manhattan, Kansas, soil study (Ref. 19). 
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SECTION 8: SUMMARY AND CONCLUSIONS 

The E & E/FIT conducted a soil-gas survey for the city of 

Atlantic, Iowa, and the IDNR the week of August 24, 1987. This 

investigation was authorized by the Region VII EPA under TDD i 

F-07-8708-015. The soil-gas investigation successfully delineated the 

areal extent of a PCE plume and identified the geographic location of 

the PCE point source. The source of PCE has been placed 200'to 250 

feet east of the former Iowa Department of Transporation Lab6ratory 

facility/former dry cleaning facility and 30 feet north of the north­

west corner of the Hardee's restaurant facility. The dimensions of the· 

PCE plume are approximately 3,000 by 1,000 feet with an orientation 

along a northwest-southeast axis. The plume extends, north-northwest 

from the point source to its northern limit beneath the southern 

boundary of the AMu· property, approximately 400 feet northwest of the 

contaminated AMU well i7. 

Three soil samples collected in the point source "hot spot" area 

confirmed the existence of PCE in the shallow subsurface. Several 

pesticides and 11 PAHs were identified in .the soil samples as well. 

These pesticides and PAH compounds were detected at low concentrations 

and are ubiquitous to the environment. 
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19. Yiersma, G.B., H. Tai, and P.E. Sand, Pesticides in Soil, 
Pesticides Monitoring Journal, Vol .. 6, No. 2, September 1972. 

20. National Academy of Sciences, Drinking Yater and Health, Volume 1, 
1977, Yashington, D.C. 
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1 A.· Cost Center: 

FT 13¢7 

1 B. Acc:ount Number: 

3A. Priority: 0 High 

FIT ZONE II CONTRACT 
Contract Number 68-01-7347 

TECHNICAL DIRECTIVE DOCUMENT (TOO) 

38. Key EPA Contact: 

2. TOO Number: 

F ·t:/>:r-err/.>/-/.5"" 

2A. Amendment: 
~Administrative 

-- 0 Technical 

!!I Medium 
OLow 

Phone: '1/:3- '2 3~- 2Y5'~ 

4A. Estimate of 
Technical Hours: 

9oo 

5C. EPA Site Name: 

6. Desired Report Format: 

48. Subcontract: 4C. Estimate of 
Subcontract Cost: 

SA. SSID Number: 

NA (IA~ :-1 '19 s-43oo} 

50. City /County /State: 

.41-tAJ./IIC. / ~ ss /·.r~o'V--f 

7A. Activity Start Date: 
l'bformal Report OStandard Report OOther (Specify): 
0 Letter Report 0 Formal Briefing 

SA. Type of ActivitY: 
0 Enforcement Support 
0 Program Management 

0Training OPA 
~SI 
OESI 

0 HRS Support 
0 QA Support 
0 Special Studies 0 Equipment Maintenance 

0 General Technical 
Assistance 

10. Specific Elements: J B1c.,t4;&{'<'&-'> E£c.~,6w 

2.) S"i TC: ,2Ea.:-,v.LNI/ sscr.uc.'ti:. 

""'' r$D S<·•~ S-4 ,_.,__,_., 
- ~~~~ . .,;,..,s: Sv~'-"£~ 

58. CERID Number: 

·~ 
ate: --- -----.-------"'\" 

* ..z -!2.-s-- eu 

88. FIT/SCAP Goal: 
Will Deliverable Meet 
a Unit of the Goal? 

it3Yes 0No 

11. Interim Deadlines: 

,;. - -~0 - 8 7 

//-IS- (.?7 

s) SW~H I ee PriZ ·r- 0 Additional Scope Attached IZ. - 7- 6 7 

1 ;!. Comments: ____ <f:u.).....:::s::.:"::.;:82~~~-'-r:.._.!...A.!.'.=w:.::"':..!=L-:::__,R.~~;..:;· Fr>...::.:tZ::::...:.-r-________________ ~>/I:-:._..::Z.!!:..:-25'~==-..-..::e::.:B~---

12 -21-'{?7. 

Sheet 4 (Pinkl-PO, WOC Copy 

ORPO 

ODPO 

OPO 

ccepted with 
Exceptions (Attached I 

0Rejacted 

Sheet 5 IGoldenrodl-CO, WOC Copy 

14. Date: 

:)~ 
16. Date: 

trd~g 

F001R077 
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_orERTIAL HAZARDOUS ~TE SITE I. IDERTIFICATIOII 

I 
EPA SITE IIISPECTIOII RBPOR'I' 01 STATEI02 SITE NUMBER 

IA IAD0399S4300 
PAR'!' 1 SITE LOCATIOII ABD·IRSPECTIOII-IIIFORRATIO~ 

[I. SITE RAME ARD LOCATION 

l SITE NAME (Legal, common, or descriptive name of site) 02 STREET, ROUTE NO., OR SPECIFIC LOCATION IDENTIFIER 

I Atlantic Public Water Supply lS West Third Street 

1 CITY 04 STATE,OS ZIP CODE,06 COUNTY 107 COUNTYI08 CONG CODE DIST 
\tlantic IA S0022 Cass · 

lo9 COORDINATES 110 TYPE OF OWNERSHIP (Check one) 

LATITUDE 

I 
LONGITUDE I _A. PRIVATE B. FEDERAL c. STATE D.COUNTY E. MUNICIPAL -- -- -- --

41°2S'00".N 9S 0 00•oo• .w F. OTHER --G.UNKNOWN 
I 
I :n::x. IRSPECTIOII IIIFOIUIAriOR 

L DATE OF INSPECTION 02 SITE STATUS 03 YEARS OF OPERATION 

8L24-28/88 X ACTIVE 1880's I 12resent UNKNOWN 

I 
-- --

MO/DAY/YR INACTIVE BEGINNING YEAR ENDING YEAR --
4 AGENCY PERFORMING INSPECTION (Check all that apply) 

A. EPA X B. EPA CONTRACTOR E &. E, Inc. c. MUNICIPAL D. MUNICIPAL CONTRACTOR 1- -- -- --
(Name of firm) (Name of firm) 

E. STATE F. STATE CONTRACTOR G. OTHER - -- --
(Name of firm) (Specify) 

lOS CHIEF INSPECTOR 06 TITLE 07 ORGANIZATION 08 TELEPHONE NO. 

Phi lip C. Dula Geologist/ E &. E/FIT (913) 432-9961 
Hydrogeologist 

9 OTHER INSPECTORS 10 TITLE 11 ORGANIZATION 12 TELEPHONE NO. 

I William. Kwoka Chemist E &. E/FIT (913) 432-9961 

Anne Melia Chemist E &. E/FIT (913) 432-9961 

I Robert Wiggans Driller/Biologist E &. E/FIT (913) 432-9961 

I 
Kevin Hugill Driller/Environmental E &. E/FIT (913) 432-9961 

Technician 
I 

Jean Carleton Environmental Engineer IDNR (SlS) 2Sl-7040 

1
_3 SITE REPRESENTATIVES INTERVIEWED 14 TITLE lS ADDRESS 16 TELEPHONE NO. 

Richard Stevens A.M.U. Superintendent lS West Third Street (712) 243-1395 
Atlantic, Iowa S0022 

Kern Miller A.M.U. Engineer 15 West Third street (712) 243-1395 
I Atlantic, Iowa S0022 

I William Hoeck A.M.U. Water Mgr. lS West Third Street (712) 243-1395 
Atlantic, Iowa S0022 

I 

I 

I 

117 ACCESS GAINED BY -~18 TIME OF INSPECTION 19 WEATHER CONDITIONS 

(Check one) 

X PERMISSION 8-24-88 -- to 8-28-88 Cloudy, Heavy Rainfall ( 4" 8/24-8/25) 11" month of August, 1987. 

WARRANT -- Temp ss-7n .-. r-

IV. IIIFORRATIOR AVAILABLE FROM 

11 CONTACT 
' 

02 OF (Agency/Organization) 03 TELEPHONE NO. 

Pete culver EPA - Region VII, (913) 236-28S6 

4 PERSON RESPONSIBLE FOR SITE INSPECTION FORM OS AGENCY I06 ORGANIZATION I07 TELEPHONE NO. 08 DATE 

Philip C. Dula E &. E, Inc. FIT ( 913) 432-9961 3/2/88 

:PA FORM 2070-13 ( 7-81) 



i 

PO'l'EIITIAL IIAZAilDOUS WASTE SITE I. IDEl'ITifiCATIOR 

I EPA SITE IRSPECTIOR REPORT 01 STATE 102 SITE NUMBER 
IA IAD039954300 

PART 2 - WASTE IRFORMATIOR· 

[. WASTE STATES, QUAI'ITITIES, ARD CIIARACTERISTICS 

1 PHYSICAL STATES 02 WASTE QUANTITY AT SITE 03 WASTE CHARACTERISTICS 

l(check all that apply) (Measures of waste quanti- (Check all that apply) 
ties must be independent) 

A. SOLID E. SLURRY X A. TOXIC X E. SOLUBLE X I. HIGHLY VOLATILE - -- -- --
B. POWDER,FINES X F. LIQUID B. CORROSIVE F. INFECTIOUS .J. EXPLOSIVE - TONS -- -- --

1-c. SLUDGE X G. GAS c. RADIOACTIVE G. FLAMMABLE K. REACTIVE -- -- -- --
D. OTHER CUBIC YARDS Unknown X D. PERSISTENT H. IGNITABLE L. INCOMPATIBLE - -- -- --

(Specify) M. NOT APPLICABLE 
NO. OF DRUMS --

I III. WASTE TYPE 

CATEGORY SUBSTANCE NAME 01 GROSS AMOUNT 02 UNIT OF MEASURE 03 COMMENTS 

SLU SLUDGE 

L OLW OILY WASTE 

SOL SOLVENTS ug/1 Tetrachloroethane contamination of PWS 

PSD PESTICIDES ugjkg Chlorinated Hydrocarbons 

I occ OTHER ORGANIC CHEMICALS ugjkg PAHs " Phthalate& 
I IOC INORGANIC CHEMICALS 

ACD ACIDS 

BAS BASES 

I MES HEAVY METALS 

9. IIAZAilDOUS SUBSTARCES (See Appendix for most frequently cited CAS Numbers) 

06 MEASURE OF 
1ul CATEGORY 02 SUBSTANCE NAME 03 CAS NUMBER 04 STORAGE/DISPOSAL METHOD 05 CONCENTRATION CONCENTRATION 

I SOL Tetrachloroethane 127-18-4 Unknown 150-260 ug/1 

SOL 1,1,1 Trichloroethane 79-00-5 Unknown 6.0 ug/1 

PSD Dieldrin 60-57-1 I' 9.0 ug/kg 

I PSD I 4,4'-DDE 72-55-9 \ 8.4M ug/kg 

PSD Endosulfan sulfate 115-29-7 \ 41 ugjkg 

occ Diethylphthalate 84-66-2· \ 88.M ug/kg 

I occ Phenanthrene 85-01-8 Ubiquitous to Environment. 420 ug/kg 
I occ Anthracene 120-12-7 Concentrations within 99M ugjkg 

occ Di-N-Butylphthalata 84-74-2 normally observed levels 110M ugjkg 

occ Fluoranthana 206-44-0 of urban and agricultural 380M ug/kg 

I occ Pyrena 129-00-0 areas. 340M ug/kg 

occ Benzo(A)Anthracane 56-55-3 I 220M ug/kg 

occ Chrysena 218-01-9 I 220M ug/kg 

I occ Benzo(B)Fluoranthene 205-99-2 I 500 ug/kg 

occ Benzo(A)Pyrarie 50-32-8 I 240M ugjkg 

occ Indeno(1,2,3-CD)Pyrene 193-39-5 J 180M ugjkg 

1 .... FEEDSTOCitS (Sea Appendix for CAS Numbers) 
I CATEGORY 01 FEEDSTOCK NAME 02 CAS NUMBER CATEGORY 01 FEEDSTOCK NAME 02 CAS NUMBER 

FDS NA FOS 

FOS FOS I . 
I FOS FDS 

FOS FOS 

VI. SOURCES OF INFORMATION (Cite specific references, e.g.' state files, sample'analysis, reports) 

I 0 AWWA Research Council - Occurence and Removal of Volatile organic Chemicals from Drinking Water, 1983. 
0 The Merck Index ~ 9th Edition, 1976. 
0 Farmers Handbook 1988 
0 Registry of Toxic Effects of Chemical substances, 1978. 

I 

EPA form 2070-13 (7-81) 



EPA 

POTERTJ:AL HAZARDOUS WASTE Sl:TE 

Sl:TE l:RSPECTJ:OR REPORT 

l:. l:DERTJ:Fl:CATJ:OR 

01 STATEI02 SITE NUMBER 

PART 3 - DBSCRJ:PTJ:OR OF HAZARDOUS CORDJ:Tl:ORS ARD l:RCJ:DERTS 
IA IAD039954300 

IJ:. HAZARDOUS CORDJ:TJ:ORS ARD l:RCJ:DERTS 

101 X A. GROUNDWATER CONTAMINATION 

n3 POPULATION POTENTIALLY AFFECTED: 

02 OBSERVED (DATE: _______ ) __ POTENTIAL __ ALLEGED 

04 NARRATIVE DESCRIPTION 

PCE Contamination has been detected in wells # 2,3,4L and 7 of the AMU water well field since 8/82. 
in well #7, the well of highest detected levels of PeE have ranged from 150 ug/1 - 260 ug/1. 

Concentrations 

1 B. SURFACE WATER CONTAMINATION -- 02 __ OBSERVED (DATE: ______ ) __ .POTENTIAL __ ALLEGED 

3 POPULATION POTENTIALLY-AFFECTED: 04 NARRATIVE DESCRIPTION 

I None Reported - Due to the highly volatile physical property of PCE. It is not likely that it will persist in 
~urface water. 

I 
ln1 C. CONTAMINATION OF AIR 

I 

3 POPULATION POTENTIALLY AFFECTED: 

~one Reported or observed. 

1

.1 __ D. FIRE/EXPLOSIVE CONDITIONS 

03 POPULATION POTENTIALLY AFFECTED: 

02 __ OBSERVED (DATE: _______ ) __ POTENTIAL __ ALLEGED 

04 NARRATIVE DESCRIPTION 

02 __ OBSERVED (DATE: ----~--) __ POTENTIAL __ ALLEGED 

04 NARRATIVE DESCRIPTION 

Not Applicable. PCE has no flash point. Vapor Density 5.72 vapor may decompose at high temperature with evolution 
of po1sonous gases such as chlorine and phosgene. 

1 E. DIRECT CONTACT 02 OBSERVED (DATE: _____ ) POTENTIAL ALLEGED 

3 POPULATION POTENTIALLY AFFECTED: 04 NARRATIVE DESCRIPTION 

I None Reported - PCE confined to shallow unconfined aquifer. 

101 _F. CONTAMINATION OF SOIL 

3 AREA POTENTIALLY AFFECTED: 

1 

Not Applicable 
(Acres) 

G. DRINKING WATER CONTAMINATION 

l
vl 

03 POPULATION POTENTIALLY AFFECTED: 10,000+ 

02 OBSERVED (DATE: _____ ) _ POTENTIAL _ ALLEGED 

04 NARRATIVE DESCRIPTION 

02 __ OBSERVED (DATE: _______ ) __ POTENTIAL __ ALLEGED 

04 NARRATIVE DESCRIPTION 

PCE contamination of the Atlantic PWS existing water well field. PCE plume extends to southern limit of field, 
wells# 4 and 7. Further encroachment of the plume has_been stopped by continually pumping well #7 to waste. 

1 _H. WORKER EXPOSURE/INJURY 

3 WORKERS POTENTIALLY AFFECTED: 

I None reported 

02 OBSERVED (DATE: _____ ) _POTENTIAL _ALLEGED 

04 NARRATIVE DESCRIPTION 

~------------------------------------------------------------4 101 __ I. POPULATION EXPOSURE/INJURY 02 OBSERVED (DATE: _______ ) __ POTENTIAL ___ ALLEGED 

3 POPULATION POTENTIALLY AFFECTED: 776''! 04 NARRATIVE DESCRIPTION 

PCE has not been detected in excess of <0.2 ug/1 in the finished water samples of the Atlantic PWS. EPA has not set 

1 

an MCL for PCE. A MCL of 10 to 50 ug/1 is under considerati0n. 

PA FORM 2070-13 (7-81) 
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.)'!'Elft'IAL IIAZARDOUS WASTE SITB I. IDElft'IFICATIOR 

EPA SITE IRSPECTIOR REPORT 01 STATE,02 SITE NUMBER 

I DESCRIFriOR 
IA IAD039954300 

PART 3 OF IIAZARDOUS CORDITIORS ARD IRCIDElft'S 

II. HAZARDOUS CORDITIORS ARD IRCIDElft'S (CONTINUED) 

1 J. DAMAGE TO FLORA 02 OBSERVED (DATE: 8(24-28(88 ) X POTENTIAL ALLEGED -- -- -- --
104 NARRATIVE DESCRIPTION 

None Observed - PCE contamination 
eliminated. 

of shallow unconfined aquifer. PCE does not affect aquatic plants and is rapidly 

' 
I 

-1 K. DAMAGE TO FAUNA 02 OBSERVED (DATE: 8(24-28(88 ) X PO!ENTIAL ALLEGED -- -- -- --
4 NARRATIVE DESCRIPTION (Include name(s) of species) 

I 
None observed. 

1 L. CONTAMINATION OF FOOD CHAIN 02 OBSERVED (DATE: 8(24-28(88 ) X POTENTIAL ALLEGED 

lo4 
-- -- -- --
NARRATIVE DESCRIPTION 

None Observed. PCE can be carried up the food chain. 

I 
1 M. UNSTAbLE CONTAINMENT OF WASTES 02 OBSERVED (DATE: 8(24-28(88 ) POTENTIAL ALLEGED -- -- -- --

(Spills(runotf(standing liquids(leaking drums) 

103 POPULATION POTENTIALLY AFFECTED: 04 NARRATIVE DESCRIPTION 

No stored waste observed during site investigation at former IDOT Lab/Dry Cleaning site. Site vacant since 1986. 

I 
1 N. DAMAGE TO OFFSITE PROPERTY 02 OBSERVED (DATE: 8(24-28(88 ) POTENTIAL ALLEGED -- -- -- --
4 NARRATIVE DtS.CRIPTION 

I None observed. 

101 o. CONTAMINATION OF SEWERS, 02 OBSERVED (DATE: 8(24-28(88 ) POTENTIAL ALLEGED -- STORM DRAINS, WWTPs -- -- --
'4 NARRATIVE DtSCRIPTION 

None observed - It is believed that PCE contamination is the result of a one time spill. This spill may have 

I 
travelled eastward via Seventh Street storm sewer system. 

1 P. ILLEGAL/UNAUTHORIZED DUMPING' 02 OBSERVED (DATE: 8(24-28(88 ) POTENTIAL ALLEGED -- -- -- --
104 NARRATIVE DESCRIPTION 

None observed. 

I 
15 DESCRIPTION OF ANY OTHER KNOWN, POTENTIAL, OR ALLEGED HAZARDS 

None observed. 

I 
III. TOTAL POPULATION POTENTIALLY AFFECTED: 10,000+ 

I 

I IV. COJUmlft'S 

I 
v. SOURCES OF IIWORMATIOR (Cite specific Feferences. e.g. • state files, sample analysis, reports) 
0 The Merck Index - 9th Edition 1976. 

I 
0 Toxic & Ha,ardous Industrial Chemicals Safett Manual 1979. 
0 Encycloped a of Occupational Health and Safe y Vol. 2 Third Edition 1983. 

~PA FORM 2070-13 (7-81) 



_ AER'I'IAL BAZARDOUS WASTE SITE I. IDER'I'IP'ICATIOR 

EPA SITE IRSPECTIOR REPORT 01 STATEI02 SITE NUMBER 
IA IAD039954300 

PART 4 PE~T A11D DESCRIPTIVE IRP'OMATIOR 

I. PERMIT IRFORftATIOR 

TYPE OF PERMIT ISSUED 02 PERMIT NUMBER 03 DATE ISSUED 04 EXPIRATION DATE 05 COMMENTS 

(Check all that apply) 

A. RPDES - ( 

B. UIC --
c. AIR -

I D. RCRA 
I -
I E. RCRA IR'I'ERIR STATUS -

F. SPCC PLAR -
I __!_G. STATE (Specify) 150907A Iowa Water supply Permit 

H. LOCAL -

I :{ --I. OTHER (Specify) 

J. NONE -
II. SITE DESCRIPTIO& 

I01 STORAGE/DISPOSAL 02 AMOUNT 03 UNIT OF MEASURE 04 TREATMENT 05 Other 

(Check all that apply) (Check all that apply) 

A. SURFACE IMPOUNDMENT A. INCINERATION -- --
I B. PILES B. UNDERGROUND INJECTION X A. BUILDINGS ON SITE -- -- --

c. DRUMS, ABOVE GROUND c. CHEMICAL/PHYSICAL -- --
D. TANK, ABOVE GROUND D. BIOLOGICAL -- -- 06 AREA OF SITE 

I E. TANK, BELOW GROUND E. WASTE OIL PROCESSING -- --
F. LANDFILL F. SOLVENT RECOVERY 1 (Acres) -- --
G. LANDFARM G. OTHER RECYCLING/RECOVERY -- --
H. OPEN DUMP H. OTHER 

I -- --
X I. OTHER Municipal Water Supply (Specify) --

(Specify) 

' COMMENTS 

I PCE s~ill is believed to have occurred at the former IDOT Lab/Former Dry Cleaning facility located at 1205 E. 
Seven h St., Atlantic, Iowa. Date of alledged spill unknown. 

\ 

' 

I IV. CORTAIRI!El'IT 

CONTAINMENT OF WASTES (Check one) 

A. ADEQUA'l'E, SECURE B.MODERATE C. INADEQUATE, POOR D. INSECURE, UNSOUND, DANGEROUS -- -- -- --
102 DESCRIPTION OF DRUMS, DIKING, LINERS, BARRIERS, ETC. · 

Not applicable - No stored waste or solvents on site - site is vacant. 

.. 
I 

7. ACCESSIBILITY 

l WASTE EASILY ACCESSIBLE: YES NO 
2 COMMENTS -- --

I Not applicable. 

I7I. SOURCES OF IWP'OMATIOR (Cite specific references, e.g. state files, sample analysis, reports) 

I 0 Personal com~unicaton 8-24-88 - Philip Dula, E & E/FIT and Richard Stevens, Superintendent, AMU. 

I 

EPA FORM 2070-13 (7-81) 



A .J'I'ERTl:AL HAZARDOUS WASTE Sl:TE l:. l:DERTl:Pl:CATl:OR 

BPA Sl:TE l:RSPECTl:OR REPORT 01 STATE 02 SITE NUMBER 
IA IAD039954300 

PART 5 - WATER, DEIWGRAPBl:C, ARD ERVl:ROIUmRTAL DATA 

: I. DRIRKIRG WATER SUPPLY ·, 

101 TYhE OF DRINKING SUPPLY 02 STATUS 03 DISTANCE TO SITE 
(C eck as applicable) 

SURFACE WELL ENDANGERED AFFECTED MONITORED 

OMMUNITY A. B. X A. X B. X c. X A. < 1 (mil -- -- -- -- --
I NON-COMMUNITY c. D. D. E. F. B. (mi) -- -- -- -- --

U. GROURDWATER 

GROUNDWATER.USE IN VICINITY (Check one) 

I X A. ONLY SOURCE FOR B. DRINKING X C. COMMERCIAL, INDUSTRIAL IRRIGATION D. NOT USED, 
DRINKING --(other sources available) -- (Limited other sources available) -- UNUSABLE 

COMMERCIAL, INDUSTRIAL, IRRIGATION 
(No other water sources available) 

j02 POPULATION SERVED BY GROUND WATER 10,000+ 03 DISTANCE TO NEAREST DRINKING WATER WELL < 1 (-mi) 

DEPTH TO GROUNDWATER 05 DIRECTION OF- GROUNDWATER FLOW 06 DEPTH TO AQUIFER 07 POTENTIAL YIELD 08 SOLE SOURCE AQUIFER 
OP' CONCERN OF ASUIFER 

I 
Avg. 13 (ft) Northwest 13 (ft) 720,00 jwell(gpd) X YES NO -- --

1 ft~ DESCRIPTION OF WELLS aincluding usaye, de~th, and location relative to poyulation and buildings) 
Atlantic PWS well fiel consists of 2 wel s, 9 of which are presentlt on ine wells are completed at an average 
depth of 80 feet in the sands and gravels of the Kansan drift or the retaceous, Dakota Sandstone. Static levels 
ranye from 12 to 15 feet but vary seasonally. Well field is located in the N 1/2, SW 1/4, Section 4 and the SW 1/4, 

' 
NE /4, Section 4, T 76 N. R. 36 W. 

) RECHARGE AREA sw 1/4, NE 1/4, Section 4, T76N, R36W. 11 DISCHARGE AREA R36W 

YES I COMMENTS X YES 

I 
COMMENTS Aquifer discharges to Troublesome -- -- Creek and the East Nishnabotna River. 

I 
X NO NO --

[V. SURFACE WATER 

l SURFACE WATER USE (Check one) 

I _!_A. RESERVOIR, RECREATION B. i~~~i~~~NRE~gg~g~§CALLY c. COMMERCIAL, INDUSTRIAL D. NOT CURRENTLY USED 
DRINKING WATER SOURCE -- -- --

2 AFFECTED/POTENTIALLY AFFECTED BODIES OF WATER 

NAME: AFFECTED DISTANCE TO SITE 

I Troublesome creek NO < 1 (mi) -
l'luttermilk Creek NO < 1 (mil -
~ast Nishnabotna River NO < 1 (mi) -

I v. bEIWGRAPRl:C ARD PROPERTY IRP'OBJ!A'rl:OR 

·1 TOTAL POPULATION WITHIN 02 DISTANCE TO NEAREST POPULATION 

ON~ ( 1) MILE OF SITE TWO ( 2) MILES OF SITE THREE (3) MILES OF SITE < 1 (mi) 

I 
A. .. :c::c·co B. 4ooo c. 6ooo 

' 
NO. OF PERSONS NO. OF PERSONS NO. OF PERSONS 

3 NUMBER OF BUILDINGS WITHIN TWO ( 2) MILES OF SITE 04 DISTANCE TO NEAREST OFF-SITE BUILDING 

> 200 < 1 ·(mil 
L 
Ins POPULATION WITHIN VICINITY OF SITE (Provide narrative description of nature of population within vicinity of site, 

e.g., rural, village, densely populated urban area) 

The City of Atlantic, population 77e~ . is located in southwest Iowa in Cass County. The well field and 
suspected source of contamination are located in the northeastern quarter of the city. 

I 

I : 
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I PO'rEln'IAL JJAZAllDOUS WASTE SITE l:. IDEln'IFICATIOI!I 

EPA SITE II!ISPECTIOI!I REPORT 01 STATE,02 SITE NUMBER 
IA IAD039954300 · 

PART 5 WATER, DEJIOGRAPBIC, AI!ID EI!IVIROIU!EI!ITAL DATA 

L EI!IVIROIU!EI!ITAL II!IFORRATIOI!I 

I 01 PERMEABILITY OF UNSATURATED ZONE (Check one) 

A. 10-6 - 10-8 em/sec 10-4 -6 10-4 . -3 . -3 
X B. - 10 cm;sec X C. - 10 em/sec D. GREATER THAN 10 cmjsec -- -- -- --

IV~ PERMEABILITY OF BEDROCK (Check one) 

X A. IMPERMEABLE B. RELATIVELY IMPERMEABLE c. RELATIVELY PERMEABLE D. VERY PERMEABLE 
- -6 -- -4 -6 --

(10- 2 - 10-4 - -2 
(Less than 10 cmjsec) (10 - 10 cmjsec) cm;sec) (Greater than 10 cmjsec) 

DEPTH TO BEDROCK 04 DEPTH OF CONTAMINATED SOIL ZONE 05 SOIL pH 

I 80 to 100 ( ft) (Estimated) 0-80 (ft) sliahtlt to 
I'IDI:!-nt:-:t:z :!!:C:I:I:! 

NET PRECIPITATION 07 ONE YEAR 24 HOUR RAINFALL 
.. 'LOPE I SITE SLOPE DIRECTION OF SITE SLOPE !TERRAIN AVERAGE SLOPE 

I 32 (in) 3.58 (in) 0-3 . \ Northwest 0-5 ' 

I FLOOD POTENTIAL 10 
SITE IS ON BARRIER ISLAND, COASTAL HIGH HAZARD AREA, RIVERINE FLOODWAY 

SITE IS IN 100 YEAR FLOOD PLAN --
I 

lu DISTANCE TO WETLANDS (5 acre minimum) NA 12 DISTANCE TO CRITICAL HABITAT (of endangered species) NA 

ESTUARINE OTHER (mi) 

A. (mi) .B. (mi) ENDANGERED SPECIES: 
I 
113 LAND USE IN VICINITY 

DISTANCE TO: 
RESIDENTIAL AREAS; NATIONALfSTATE PARKS, AGRICULTURAL LANDS 

COMMERCIAL/INDUSTRIAL FORESTS, OR WILDLIFE R SERVES PRIME AG LAND AG LAND 

~- < 1 (mi) B. < 1 (mi) c. < 5 (mi) D. ~<~5 ____ _ (mi) 

4 DESCRIPTION OF SITE IN RELATION TO SURROUNDING TOPOGRAPHY 

The'city of Atlantic is situated in the floodplains of Troublesome Creek and the East Nishnabotna River. 
in the river valley is generally flat with slopes of 0 to 3\. The val~ey is surrounded by rolling hills 
the result of mult1-cyclic eros1on of glacial till. cass County in wh1ch Atlantic is located is part of 
extensive glacial drif.t plain, mantled with loess that slopes gently toward the southwest. 

Th'e relief 
which are 
an 

The suspected source of .the PCE contamination is located in a local topographic low with higher ground to the 
east, west and south. surface drainage from this point and ground water flow is to the north-northwest to 
Troublesome Creek located approximately 4000 feet north. Approximate Elevation 1160' above mean sea level. 

VII. SOURCES OF IRPORNATIOI!I (Cite specific references, e.g., state files, sample analysis, reports) 
0 Soil Survey of Cass County, USDA 1969. 

EPA FORM 2070-13 (7-81) 



EPA 

&'OTBRTIAL IIAZARDOUS lfASTB SITB 

SITE IRSPBCTIOR RBPORT I PART 6 - SAIU'LB ARD FIBLD IRFoMATIOR , 

:I. SAIU'LBS TAitEK 

I SAMPLE TYPE 

GROUNDWATER 

I SURFACE WATER 

WASTE 
I 
I 

AIR 

I RUNOFF 

SPILL 

I SOIL 

VEGETATION 
I 

I 
OTHER - Soil/Gas 

01 NUMBER OF 
SAMPLES TAKEN 

3 

55 

III. FIELD lmASURBJIBRrS TAitEK 

I 01 TYPE 02 COMMENTS 

I 

I 

I IV. PHOTOGRAPHS ARD RAPS 

02 SAMPLES SENT TO 

EPA Region VII Lab - CLP 

FASP - E & E/FIT 

(PCE) 

(PCE) 

I •. IDBRTIFICATIOR 

01 STATE,02 SITE NUMBER 
IA IAD039954300 

03 ESTIMATED DATE 
RESULTS AVAILABLE 

2 to 29 ug/kg 

0 to 119 ug/1 

01 TYPE X GROUND X AERIAL 02 IN CUSTODY OF E & E/FIT and EPA Region VII 

(Name of organization or individual) 

1 03 MJ\PS 
X YES 

04 LOCATION OF MAPS 

NO E & E/FIT and EPA Region VII, Kansas City, KS 

1 V. OTHER FIBLD DATA COLLECTED (Provide narrative description) 

I No other field data collected. 

VI. SOURCES OF IRFOMATIOR (Cite specific references, e.g., state files, sample analysis, reports) 

I 
0 Data transmittal of sample series IK994, TDD # F-07-8701-15 
0 Soil-Gas data;E 'E/FIT. Site Investigation of At1anti~ r~~. TOD H 

PA FORM 2070-13 (7-81) 

' 



" PO'l'Zift'l:AL HAZARDOUS lfASTB Sl:TB l:. l:DBRTl:Fl:CATl:OR 

I BPA Sl:TB l:RSPBCTl:OR REPORT 01 STATE102 SITE NUMBER 
IA IAD039954300 

PART 1 - 011RBR l:RFORI!ATl:OR 

U. CURRBRT ONRBR(S) Not Applicable PARBRT COIU'ARY (If applicable) 

101 NAME 02 D+B NUMBER 08 NAME 09 D+B NUMBER 

3 STREET ADDRESS (P.O. BOX, RFD II, ETC.) 104 SIC CODE 10 STREET ADDRESS (P.O. BOX, RFD II, ETC.) 111 SIC 

I 
los CITY 106 STATE 07 ZIP CODE 12 CITY 

113 
STATE 14 ZIP CODE 

I 
1 NAME 02 D+B NUMBER 08 NAME 09 D+B NUMBER 

I 
3 STREET ADDRESS (P.O. BOX, RFD II, ETC.) 104 SIC CODE 10 STREET ADDRESS (P.O. BOX, RFD II, ETC.) 111 SIC CODE 

los CITY 
106 

STATE 07 ZIP CODE 12 CITY 
113 

STATE 14 ZIP CODE 

1 NAME 02 D+B NUMBER 08 NAME 09 D+B NUMBER 

lo3 STREET ADDRESS (P.O. BOX, RFD II, ETC.) 104 SIC CODE 10 STREET ADDRESS (P.O. BOX, RFD II, ETC.) Ill SIC. CODE 
.. 

s CITY 106 STATE 07 ZIP CODE 12 CITY 
113 

STATE 14 ZIP CODE 

I 
l:U. PRBVl:OUS ONRBR(S) (List most recent first) l:V. REALTY ONRBR(S) (If applicable; list most recent first) 

'1 NAME 02 D+B NUMBER 01 NAME 02 D+B NUMBER 

I 
ln3 STREET ADDRESS (P.O. Box, RFD "· etc.-1 104 SIC CODE 03 STREET ADDRESS (P.O. Box, RFD #, etc.) 

104 
SIC CODE 

IS CITY 
106 

STATE 07 ZIP CODE OS CITY . 106 STATE 07 ZIP CODE 

I 
'1 NAME 02 D+B NUMBER 01 NAME 02 D+B NUMBER 

103 STREET ADDRESS (P.O. Box, RFD ·*· etc.) 
104 

SIC CODE 03 STREET ADDRESS (P.O. Box, RFD II, etc.) 
104 

SIC CODE 

IS CITY 
106 

STATE 07 ZIP CODE OS CITY 106 STATE 07 ZIP CODE 

I 

lol NAME 02 D+B NUMBER 01 NAME 02 D+B NUMBER 

'3 STREET ADDRESS (P.O. Box, RFD II, etc.) 
104 

SIC CODE 03 STREET ADDRESS (P.O. Box, -~FD !I, etc.) 
104 

SIC CODE 

I 
IS CITY 

106 
STATE 07 ZIP CODE OS CITY 106 STATE 07 ZIP CODE 

I v. SOURCES OF l:RFORI!ATl:OR (Cite specific references, e.q., state files, sample analysis, reports) 
I 

I 

I 
EPA FORM 2070-13 (7-81) 



I POTElft'IAL JIAZAllDOUS lfAS'l'E SI'l'E I. IDElft'IFICA'l'IOR 

EPA SI'l'E IRSPEC'l'IOR REPORT 01 STATE,02 SITE NUMBER : IA IAD039954300 
PAR'!' 8 OPEBArOR IRFORRA'!'IOR 

[I. CURRElft' OPERA'l'OR (Provide if different from owner) OPERA'l'OR • S PARElft' CORPARY (If applicable I 

I 01 NAME I 02 D+B NUMBER 10 NAME 
J11 

D+B NUMBER 

13 STREET ADDRESS (P.O. BOX, RFD *• ETC.)' 04 SIC CODE 12 STREET ADDRESS (P.O. BOX, RFD II, ETC.) 113 SIC CODE 

I 
15 CITY 106 STATEI 07 ZIP CODE 14 CITY 115 STATE 116 UP CODE 

I 
J8 YEARS OF OPERATION I 09 NAME OF OWNER -

£II. PREVIOUS OPERA'l'OR(Sl (List most recent first: pro- PREVIOUS OPBBArOBS • PARElft' CORPARIBS (If applicable) 
v de only if different from owner) 

I Ill NAME I 02 D+B NUMBER 10 NAME 111 D+B NUMBER 

03 STREET ADDRESS (P.O. Box, RFD *• etc.)' 04 SIC CODE 12 STREET· ADDRESS (P.O. Box, RFD *. etc.) I. 13 SIC CODE 

I 05 CITY 106 STATEI 07 ZIP CODE 14 CITY 
115 STATEI 16 ZIP CODE 

)8 YEARS OF OPERATION,09 NAME OF OWNER DURING THIS PERIOD 

I 
01 NAME I 02 D+B NUMBER 10 NAME 

111 D " B Number 

I 
03 STREET ADDRESS (P.O. Box, RFD II, etc.) I 04 SIC CODE 12 STREET ADDRESS (P.O. Box, RFD *· etc.) I 13 SIC CODE 

05 CITY 106 STATEI 07 ZIP CODE 14 CITY 
115 STATE' 16 ZIP CODE 

I 08 YEARS OF OPERATION,09 NAME OF OWNER DURING THIS PERIOD 

01 NAME I 02 D+B NUMBER 10 NAME 
-' 11 D+B 

NUMBER 

I 
I 03 STREET ADDRESS (P.O. Box, RFD II, etc.)' 04 SIC CODE 12 STREET ADDRESS (P.O. Box, RFD *. etc.) 113 SIC CODE 

I 
05 CITY 106 STATEI 01 ZIP CODE 14 CITY 

115 STATE 116 ZIP CODE 

08 YEARS OF OPERATION,09 NAME OF OWNER DURING THIS PERIOD 

I IV. SOURCES OF IRFORRA'!'IOR (Cite specific references, e.g., state files, sample analysis, reports) 

' 

I -. 

I 
-PA FORM 2070-13 (7-81) 



I 
PO'I'EiftiAL IIA2UUlDOUS WASTE SITE I. IDER'.riFICATIOR 

EPA SITE IRSPII:C'.riOR REPORT 01 STATEI02 SITE NUMBER 
IA IAD039954300 

PJUlT 9 - GBRBBA'.rOR/'.rRARSPORTII:R IRFORRATIOR 

I. OR-SITE GBRBBA'.rOll Not Applicable 

101 NAME 02 D+B NUMBER 

STREET ADDRESS (P.o. BOX, RFD tl, ETC.) 04 SIC CODE 

I 
CITY 06 STATE 07 ZIP CODE 

I 
I -n. OFF-SITE GERII:BA'.rOR( S) 

NAME 02 D+B NUMBER 01 NAME 02 D+B NUMBER 

I 
STREET ADDRESS (P.o. Box, RFD !1, etc.) 04 SIC CODE 03 STREET ADDRESS (P.O. Box, RFD tl, etc.) 04 SIC CODE 

105 CITY 06 STATE 07 ZIP CODE 05 CITY 06 STATE 07 ZIP CODE 

. NAME 02 D+B NUMBER ·01 NAME 02 D+B NUMBER 

I 
l STREET ADDRESS (P.o. Box, RFD tl, etc.) 04 SIC CODE 03 STREET ADDRESS (P.O. Box, RFD 41, etc.) 04 SIC CODE 

I 
·; CITY 06 STATE 07 ZIP CODE 05 CITY 06 STATE 07 ZIP CODE 

I IV. '.rRARSPOR'.rER ( S ) 

L NAME 02 D+B NUMBER 01 NAME 02 D+B NUMBER 

103 STREET ADDRESS (P.o. Box, RFD tl, etc.) 04 SIC CODE 03 STREET ADDRESS (P.O. Box, RFD !I, etc.) 04 SIC CODE 

5 CITY 06 STATE 07 ZIP CODE 05 CITY 06 STATE 07 ZIP 

I 
L NAME 02 D+B NUMBER 01 NAME 02 D+B NUMBER 

I03 STREET ADDRESS (P.o. Box, RFD tl, etc.) 04 SIC CODE 03 STREET ADDRESS (P.O. Box, RFD 41, etc.) 04 SIC CODE 

5 CITY 06 STATE 07 ZIP CODE 05 CITY 06 STATE 07 ZIP CODE 

I 
V. SOURCES OF IRFORftATIOR (Cite specific references, e.g., state files, sample analysis·, reports) 

I 

I 
_PA FORM 2070-13 (7-81) 



..-O'rElr.riAL BAZARDOUS WASTE SITE I. IDElr.riFICATIOIII 

I EPA SITE IBSPBCTIOIII REPORT 01 STATE,02 SITE NUMBER- ' 
IA IAD039954300 

PART 10 - PAST RBSPOIIISB ACTIVITIES 

I. PAST RBSPOIIISE ACTIVITIES 

,~~ _!_A. WATER SUPPLY CLOSED 02 DATE 8-82 03 AGENCY IDNR 

04 DESCRIPTION 
well (8-82)at a concentration rell #7 has been pumped to waste since PCE was first detected in the of 170 uq/1. 

B. TEMPORARY WATER SUPPLY PROVIDED 02 DATE 03 AGENCY 

104 
--
DESCRIPTION 

c. PERMANENT WATER SUPPLY PROVIDED 02 DATE 03 AGENCY --
104 DESCRIPTION 

D. SPILLED MATERIAL REMOVED 02 DATE 03 AGENCY --rl DESCRIPTION 

L E. CONTAMINATED SOIL REMOVED 02 DATE 03 AGENCY --
I DESCRIPTION 

I 
L F. WASTE REPACKAGED 02 DATE 03 AGENCY. --
I DESCRIPTION 

I 
ln1 G. WASTE DISPOSED ELSEWHERE 02 DATE 03 AGENCY --

4 DESCRIPTION 

I01 H. ON SITE BURIAL 02 DATE 03 AGENCY --
4 DESCRIPTION 

101 -I. IN SITU CHEMICAL TREATMENT 02 DATE 03 AGENCY --
4 DESCRIPTION 

r1 
J. IN SITU BIOLOGICAL TREATMENT 02 DATE 03 AGENCY --

04 DESCRIPTION 

-
1 K. IN SITU PHYSICAL TREATMENT 02 DATE 03 AGENCY --

jo4 DESCRIPTION 

1 L. ENCAPSULATION 02 DATE 03 AGENCY --
104 DESCRIPTION 

1 M. EMERGENCY WASTE TREATMENT 02 DATE 03 AGENCY --
4 DESCRIPTION 

I 
1 N. CUTOFF WALLS 02 DATE 03 AGENCY --
4 DESCRIPTION 

I 
1 0. EMERGENCY -- DIKING/SURFACE WATER DIV-ERSION 02 DATE 03 AGENCY -
4 DESCRIPTION 

I 
ln1 P. CUTOFF -- TRENCHES/SUMP 02 DATE 03 AGENCY 

4 DESCRIPTION 

lo1 Q. SUBSURFACE CUTOFF WALL 02 T"·:".TT:- 03 i\r:;r.nr:·i -- --
4 DESCRIPTION 

EPA FORM 2070-13 (7-81) 



l'mEln'IAL BAZARDOUS WAS'l'B SITE I. IDEln'IFICATIOR 

I EPA SITE IRSPECTIOR REPORT' 01 STATE,02 SITE NUMBER 
IA IAD039954300 

PART 10 PAST RBSPORSE ACTIVITIES 

:I. PAST RBSPORSE ACTIVITIES (Continued) 

101 ___ R. BARRIER WALLS CONSTRUCTED 02 DATE 03 AGENCY 

·1 DESCRIPTION 

~~~ 
s. CAPPING/COVERING 02 DATE 03 AGENCY ---

DESCRIPTION 

T. BULK TANKAGE REPAIRED ' 02 DATE 03 AGENCY 

lo4 
---
DESCRIPTION 

U. GROUT CURTAIN CONSTRUCTED 02 DATE 03 AGENCY ---
104 DESCRIPTION 

v. BOTTOM SEALED 02 DATE 03 AGENCY ---
I DESCRIPTION 

I 
l W. GAS CONTROL 02 DATE 03 AGENCY ---
I DESCRIPTION 

I , 
L x. FIRE CONTROL 02 DATE 03 AGENCY ---
~ DESCRIPTION 

I 
lnt Y. LEACHATE TREATMENT 02 DATE 03 AGENCY -

4 DESCRIPTION 

101 ---Z. AREA EVACUATED 02 DATE 03 AGENCY 

Q DESCRIPTION 

101 1. ACCESS TO SITE RESTRICTED 02 DATE 03 AGENCY ---
4 DESCRIPTION 

L 2 0 POPULATION RELOCATED 02 DATE 03 AGENCY 

lo4 
---
DESCRIPTION 

L 3. OTHER REMEDIAL ACTIVITIES 02 DATE 03 AGENCY 

lo4 
---
DESCRIPTION 

I 

-
I 

v. SOURCES OF IRFORKATIOR (Cite specific references, e.g.' state files, sample analysis, r"ports) 

I. 

I 
PA FORM 2070-13 (7-81) 



EPA 

U . ERPORCB!mlft l:RPORIIATIOR 

101 PAST REGULATORY/ENFORCEMENT ACTION 

POTER'rl:AL JIAZARDOUS WASTE Sl:TE 

Sl:TB l:RSPBC'l'l:OR REPORT 

PART il ERPORCB!mlft l:RPORIIATJ:OR 

X YES NO 

2 DESCRIPTION OF FEDERAL, STATE, LOCAL REGULATORY/ENFORCEMENT 

l:. l:DBR'l'l:Pl:CATl:OR 

01 STATEI02 Sl:TE NUMBER 
IA IAD039954300 / 

rhe Atlantic Municipal Utilities Water Division is routinely monitored by the IDNR (formerly the Iowa Department of 
Water, Airf and Waste Manaqement). The IDNR recommended in December, 1986 that AMU continue pumpinq well *7 to 
waste and hat AMU develop addit1onal wells outside the area of contamination, or to consider options to 
effectively treat the drinkinq water. The IDNR required the AMU to prohibit well *7 as a source of drinkinq water 
and to submit water samples from the well field every three months. 

l:l:l:. SOURCES OP l:RPOBMArl:OR (Cite specific references, e.q., state files, sample analysis, reports) 

EPA Files 

~PA FORM 2070-13 (7-81) 



APPENDIX C 

NATIONAL CLIMATIC CENTER PRECIPITATION DATA 

C-1 



Tape readability is gua eed to original purchaser ovided that the National 
Climatic Data Center furnished the blank tape and the user attempts to read the tape 
and notify NCDC of any problems within 60 days of receipt. ------~~~~~ 

2 The program yo~ are receiving is a copy of an active piece of software on the UNIVAC 
1100 System used by the National Climatic Data Center for its internal use and as such 
is in the public domain. The fee paid to receive this program covers only the cost of 
transfer of the source code to your desired output medium. Since this center is not a 
software broker, we do not: 

a. Provide support in making the program run on your system. 
b. Automatically provide possible changes or updates made to enhance the program. 

4 The National Climatic Data Center considers that, in. some cases, the reported values on 
Cooperative Climatological Observation forms, January 1982 and later, are questionable 
due to recording errors. The best estimates of observed values may be obtained from 
our Climatological Data publication or from our digital data files. 

5 The National Climatic Data Center considers the accuracy of the solar 
you have requested to be questionable. The best estimates of observed 
consist of data prior to 1981 which may be obtained from our magnetic 
SOU1ET format. 

radiation data 
solar radiation 

tapes in the 

6 .IF PAYMENT IS MADE BY CHECK, IT MUST BE DRAWN ON A UNITED STATES BANK OR AU. S. BRANCH 
OF A FOREIGN BANK, PAYABLE IN UNITED STATES CURRENCY. INTERNATIONAL MONEY ORDERS OR 
L~ESCO COUPONS ALSO ARE ACCEPTABLE AS PAYHENT. PLEASE INCLUDE PAYMENT FOR ANY RUSH OR 
SPECIAL MAILING CHARGES WHEN REQUIRED. IF YOU PLAN TO SEND VIA "ELECTRONIC TRANSFER", 
~HRE DIRECTLY TO: FIRST UNION NATIONAL BANK, CHARLOTTE, NC;. ROUTING TRANSIT CODE 
0530-00219. PLEASE ADD AN ADDITIONAL $6.50 TO YOUR ORDER FEE TO COVER FIRST UNION'S 
SERVICE CHARGE. 

7 Since no weather records are received for your specified area, -we are substituting 
available data of the type desired from the nearest reporting station. Because of the 
distances involved or differences in terrain features, these data may not be completely 
representative. 

8 If assigtance is needed in the application of the data on these records, a list of 
addresses for private consulting meteorologists may be obtained from: 

9 

The American Meteorological Society 
45 Beacon Street 
Boston, MA 02108 

URGENT 

Regulations will not permit the National Climatic Data Center 
services provided customers on a reimbursable basis. UNTIL WE 
JUSTIFICATION FOR NON-PAYMENT WE WILL NOT BE ABLE TO HONOR FUTURE 

to absorb cost for 
RECEIVE PAYMENT, OR 

REQUESTS FOR DATA. 
·Should your records show that payment has been made for this invoice, please send proof 
of payment. We prefer to remove your name from our past-due accounts RATHER THAN TURN 
IT OVER TO THE NOAA OFFICE OF GENERAL COUNSEL FOR COLLECTION. 

10 Excess payment may be used as automatic credit on future orders or refunded upon 
request only. 

(NOTE: Customer number must he used when placing ar. order, whe·n checking on order status, 
or when reauesting a refund.) 
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U.S. DEPARIIENI OF COIIERCE 
NATIONAL OCEANIC AND AIIOSPHERIC ADIINISTRATION 
NCC FORI 5443 

ANNUAL CLIMATOLOGICAL SUMMARY ENVIRONMENTAL DATA SERVICE 
NATIONAL CLIMATIC CENTER 
NOAA FORM 27·326 111·741 

STATION NUMBER: 
13 0361f 07 

DATE 

MEAN ... ""· MAXIMUM 

8[ 01 30.6 

8[ 0< 28.1f 

8[ 0 lf3ol 

BC orr 611.9 

8[ 05 75.7 

8[ 06 811.1 

eo 07 91.6 

8[ 08 87.6 

ec 09 79.2 

BC lC 63.3 

80 11 52.2 

BO 1< 35.2 

eq 61.3 
ANN. 

SUM 

:-· 
··.·.· · .. 

. :~ 

·:·:·. 

ATLANTIC 1 NE IOWA 
TEMPERATURES (OF.) 

M[AN 
Of.I'AIIIT. D!GAU. 

M[AN FROM HIGHEST OAT! LOWUT OAT! 
MINIMUN DAYI 

MOll: MAL 

llfol 22olf 2.~ 1316 55 13 - 16 31 

llo 5 20.0 - 5.3 1298 .. ~ If 1 26 - 17 1 

23.2 33.2 - loS 977 62 19+ - 3 1 

35.1f 50.2 .If q 51 90 22 22 13 

lf5o8 60.8 .o 181f 88 29 211 9 

60.0M 72.111 2olf 13 101 27 If& 8 

66o3 79o0 lfo7 0 100 llf+ 50 27 

61folf 76.0 3.1f 0 97 9 52 5 

52.6 65.9 2.3 92 92 8+ 29 26 

33.6 lf8o5 - Sol 506 85 8 llf 29+ 

25.7 39.0 loS 772 75 6 6 25 

16.0 25.6 • 1 1215 59 5 - 11 25 

37olfM lf9olf"1 .If 6821f 101 6 - 17 2 

ANNUAL MEANS SUM ANNUAL EXTREMES 

.If 

'"" '"" NORMAL DIP. DIFF, [lUI OR 

._:_:_._· 

..: .":•'.:' .··: 

. ::·:. ~:\. 

. ·.· 

II 
/0· '':· ' ... ·. 

0 

I:Lf.YATIDN Q 119 5 H ABO¥[ SI!:A·UY[L LAJ • If 1 2 5 N· .. LONG • .. 95 00 .coo 
PRECIPITATION IINC~ES I 

NUMBER OF DAYS SNOW, SLEET NO. OF DAYS 

..... MAl, 

~ 10 ° ~JZO 
0 18 

0 19 

0 7 

1 0 

0 0 

8 0 

19 0 

10 0 

If 0 

0 0 

0 0 

0 10 

lf2 Slf 

. ~, .. ·.· .. < ... -~··.~· 

Of. PART. GR!ATUT 
TOTAL FROM 0115!:11¥[0 DATE. 

MIN. MIN. NORMAL DAY 

~120 :! o• 

30 6 loiS .30 .as 16 

29 6 .lf2 - .ss olS If 

21f 3 .75 - lo3l .33 28 

11 0 1.25 - lo63 .lf7 3 

3 0 lo96 - 2.31 .72 17 

0 0 6.83 lo71f 2.01 6 

0 0 2o87 - .70 1o 37 5 

0 0 6.55 2o61f lo82 16 

3 0 .63 - 2.69 .25 25 

12 0 1.72 - .30 .71 16 

20 0 .10 - lolS .to 13 

30 3 .ss - .30 olf1 7 

62 18 211.78 -.bo2& ZoOl 6 

ANNUAL SUMS 

NORMAL 

.. _ ....... 
!· . ~ . 

.·, ... ..: " 

.. ·. . .. ~: :-; . ;" . ;_ ~: ....... : . . .. . '. ~. 

·.··.:'!..:.. 

EXTREME 

/ 
D[P. DIFF. ERROR 

. .. '· 

·:. ·':" ···:·~~;·:- '.·.;_.·· <~·: _.·.;; .·' 

TOTAL 
GR[AT· 

••• OAT[ 
FALL O[PTH 

::: .10 ~ .so ~\.DO 

If 31+ 2 1 -0 0 

If 8+ 2 0 0 0 

3.5 3 0 0 0 

.o 0 If 0 0 12 

.o 0 6 1 0 56 

.o 0 6 If 3 236 

.o 0 8 2 1 lflflf 

.o 0 9 If 3 31f8 

.o 0 3 0 0 126 

lfolf If 27 3 2 0 0 

.o 0 1 0 0 0 

.s 1 21f+ 1 0 0 0 

II 10+ '18 lit 7 1222 

SUM EXTREME ~--

''M'": MISSING 0A1'5 

'' 1 '' Afl[A DAl[: ALSO Ol H[A OA'I'S 

'"T'' c lAAC!. 

-

. ·, 
.·-: 

" . ··_.;_ ,.: 

. 
1.· 

;~. ;.; 

·.· 

... 

. ' 
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U.S. DEPARTIIENT OF COIIIIERCE 
NATIONAL OCEANIC AND ATMOSPHERIC ADIIINISTRATION 
NCC FORII 5443 

STATION NUMBER: 

_L3 n>:f.ll n7 ATI ANTTC 1 NF" 

ANNUAL CLIMATOLOGICAL SUMMARY 

Tn11 a [L!.YATION 11Cl'i 

DATE TEMPERATURES (OF.) 

NUMBER OF DAYS 
MEAN 

D!:PAAT. 
D!.SA!.I MEAN WlAN FROM HIIH!.ST DATI!: LOW[ST DATI TOTAL 

YR. .. 0. MA.IIMUM MININUW DAYS 
NDIU.tAL MAJI. MAX. MIN, MIN. 

~goo :! J2 0 ~ J20 ~ o• 

81 01 36.9 10.5 23.7 3.5 12711 66 211 - 10 10 0 11 31 5 .311 

81 02 M ~ M P1 M H M 0 .73 

81 0 ~ ~ P1 H P1 H P1 0 lo06 

81 011 7:>.6 II 5 o.l 58o9 9ol 221 90 25 22 15 1 0 6 0 loll 3 

Al 0~ 71.8 115.9~ SB.9M - 1o9 218 as 31 27 11 0 0 2 0 2." 1 

81 OE 811.9 59.6 72.3 2o6 6 96 7 117 19 6 0 0 0 4.72 

81 07 84 ol 6 3. 8 711.0 - • 3 17 98 111+ 52 29+ 8 0 0 0 3.52 

et OB 80.2 58.2 69o2 - 3.11 26 88 II Ill 19 0 0 0 0 11.73 

81 09 71\oS 51.7 65.1 loS 17 92 29 33 111 2 0 0 0 2.36 

81 1r 61.0 38ol 1!9o6 - q.o 1170 71 5 16 26+ 0 0 9 0 3.58 

I'll 11 SloO 29.8 110.11 2.9 732 611 17 111 21 0 2 19 0 2.19 

81 12 30.6H 12.3~ 2l.SM - q.o 1333 119 1 - 22 19 0 16 31 7 lo 25 

Bl AHN. 98 7 17 2 e. 32 

ANNUAL MEANS SUM ANNUAL EXTREMES ANNUAL SUMS 

su .. SUM SUM NORMAL DlP. DIFF. [fiR OR NORWAL 

·, ·. : ... ~ .. ·: .. 

·.•·,.· ... 
. ,: ... 

·: ' 
.· .' 

... , 
. :. 

-,: ~ ...... -. -.: .• 

- ~· 
"(·.:. 

:-·.-:. 
· .. ·. 

ENVIRONMENTAL OATA SERVICE 
NATIONAL CLIMATIC CENTER 
NOAA FORM 27·326 111-74) 

0 

H, ABQY[ SEA·L[Y[L, LAT., II t ?'i "' lONG.: q<; 00 

DEPART, 
FROM 

MOlt MAL 

- .51 

- .211 

- 1.00 

- lollS 

- lo86 

- .37 

- .os 

.82 

- .96 

1.56 

.911 

oliO 

- 2o72 

D[P, 

PRECIPITATION (INCHES I 

SNOW. SLEET NO. OF DAYS 
CiR!ATIUT 

OIISUYID DATI! 
TOTAL 

Ciiii[.Al· 
DAY UT QAT[ 

FALL 
DlPTH 

~ .10 ~ .5b ~ 
• 30 31 s.o 5 31 1 0 0 

0 

... 3 22 .o 0 6 0 0 

1.07 " .o 0 6 1 1 

1.66 2 .o 0 5 3 2 

.911 25 .o 0 8 2 0 

1o22 2 .o 0 10 3 1 

1.20 7 .o 0 2 2 1 

1.26 17 .o 0 " 3 1 

.as 30 5 2 0 

o85 1 9o7 2 1 0 

1o66 6 

EXTREME SUM EXTREME 
__ SDMS ___ 

"'N"": t.415SIHG DAYS 

01,, EIUtOA 

. . ~ . 

'"t '" AJ"l[R OAT[: 

••y••: TAAC!. 

,·· ···; 

ALSO OTH(R O.AYS 

-.: ·.·.: > . .:-_·:;_: 
::·~ . 

-.)· 

·. ,•.· 

tOO 

0 

0 
:;· 

0 .· . 

" 3 
(' 

,.,. 

2 7 , . .. 
230 .. ' .. · .. 

302 !f 
o.: 

165 

87 
-. ... 

0 

0 

0 

8511 

• 1' •• • 



U.S. 0£PARI~[Nl or CO~~[RC£ 
NATIONAL OCEANIC AND AT~OSPH[RIC AO~INISIRAIION ANNUAL CLIMATOLOGICAL SUMMARY 
STATION IDENTIFICATION 

1 307031>4 ATLANTIC N[ I 0 w A ELEVATION ,, ,~ FT. ABOVE SEA LEVEL 

NATIONAL CLI~AIIC OA~A C[NI[R 
HOERAL BUILDING 
ASH[YILL[. ,"OATH CAROL lr.A 

.'8801 

LAT. •1 .,~,..LONG. ~s o .. 

DATE TEMPERATURE ! o F l PRECIPITATION ( INCHESJ 

M(&Jo M(A>I 
YA. 100. "All- "'"1-
82 1 I 7 . 8 - 2. 2 

82 2 " " 
82 31 4 2. , 2 3. 3 

82 ., <;8.1 32.7 

82 '5 7 2 . 1 '52.7 

82 " 7"., '54 . 0 

82 7 8 7 . '5 " 3 . 3 

82 8 80.0 "1 . 0 

82 'I 72.'J '52.'5 

82 10 1.2., 40.0 

82 II .... " 21>.) 

&2 1 2 3 7 . 1 1,., 

A ..... ' " " 

P1 "ISS I lOG DATA. APP(AJIS IIITN IIOioTNl Y 
DATA WH£11 LESS TMA>I 10 DAYS AA{ 
MISSIIOG, &ooO IT APPI:ARS AI. ON[ I r 
·10 OA 10()11[ DAYS AA{ MISSIIOG. IT 
APP{AAS WITN A~AL OATA, NN[N 
DI:AI¥£0 fROM IIOioTHS WITN MISSIIOG 

, DATA. 

[)[PART. HUll lOG 
M(A>I 

,_ 
[)[Gil[[ 

~Clfi"AL DAYS 

7 . 8 - I 2 . 4 1 7 7 1 

" 
3 3 . I - I • b 'J7b 

4'5.4 - 4 . 4 '582 

1.2.4 1." 1 1 7 

blj.'S - 4 . 2 b4 

7'5.4 1.1 0 

7 0. '5 - 2. 1 2b 

b2.7 -.'I 1 4" 

'51. '5 - 2 . 1 4 1 8 

J5. 'S -2.0 87, 

28.'5 3.0 I 1 2) 

" " 

COOt. I lOG 
[)[Gil[[ 

DAYS 

0 

0 

l 

42 

8'5 

330 

20'5 

82 

7 

0 

0 

" " 

NUMBER 

""' NIG>€ST OAT[ •OWlS! QAT[ ~ ~0 

3'5 2'1• - 2 7 1 0 0 

" " " 
1>4 3 I - 1 2 7 0 

8 1 2 " " 0 

81. 4 32 1 0 

'10 28 4 1 1 1 

'"" 4 4'JH 3 1 1 0 

'" 3 4 4 2• 4 

84H 11 >JH 2 I 0 

80H I 20H 2 1 0 

b2 I I • • 24 0 

1.0 I -. 1 2 0 

'"" AUG• " 1 o;" 

• occ~o 011 ON[ OA IOOAE PREviOUS 
OATES OIJAIIIG TH[ IO()>ITN. 

T TAA([ 

Y I•.:LuOES IOIAL f()A PA[vi1u5 M()NIH. 

""' ~ 32° 

2'1 

" 
7 

2 

c 

0 

0 

0 

0 

0 

'S 

I I 

'S4P1 

OF DAYS 

"'" "Ill TOTAL 

~ 32° ~ 00 

3 I 2 1 1 . 7 '5" 

" 
, 

" 
2 3 3 3 . ... 
1 4 0 1 . 2 2 

1 0 7.24 

0 0 2.'5'1 

0 0 2.28 

0 0 " . 1 7 

2 0 3 . " 3 

" 0 2.24 

2 I 0 , . 7 4 

2 7 3 3.'54 

12~" 27P1 

SNOW, SLEET 
[)[PART. (iii(Af[SI 

rAQM QIS(AY[O OAf[ TOTAL "AI 
IIOIIIUL DAY rALL O[PfH 

" 1 . 0 0 <'2 , 2 . '5 " 
" " 

, 
, . 4 2 , . 4 7 1 'I b.O b 

- ,. .bb .'52 , " 3.0 2 

2 . 'I 7 1 . 4 8 '5 .0 0 

- 2 . '50 . 8 '5 30 .0 0 

- 1 . 2, .'10 2 .0 0 

2 . 2" 3.0'1 o; .0 0 

. 3 I .1 . 7 3 , 3 .0 0 

.22 . o; 7 2 .0 0 

.4'1 , . 0. I I .0 o· 

2.i.'l I . 2 ~ 2 8 lj .0 lj 

, 3.0'1P1 Au C. 2b .SP1 b .. 

8 AO.JUST[Q PO()NTHL Y QA A_,AL VALU[ 
TOTAL COIITAINS [5fiMAf[0 YILu(oSo 
rQA MISSING QAIA. 

I l"')uiiT "A[(IPJIAIIO" MA• I"CLuOE 
PA[(IPJIAIIOO. !HAl OCCuAA[O OUAI"G 
IH[ PA[ vI OuS MQ .. h<S. 

OA I[ 

• 
o; 

) I • 

MAR 

NO. OF OArS 

. 
10 1 ~ ~0 . 

-
o; I I 

... I ~ " 
o; ; ·' 
4 I 0 

I) ') ; 

... ; 0 

o; ; 0 

7 4 ; 

o; ; I 

8 ; 0 

J I I 

8 ; I 

·--
7 lj .P"1 2 J" 

J 



U.S. OEPAAT"[NT OF C0""£AC[ 
NATIONAL OCEANIC AND ATMSPHEAIC AO"INISTAATION ANNUAL CLIMATOLOGICAL SUMMARY 
STATION IDENTIFICATION 

1 307031>4 ATLANTIC 1 NE IOWA ELEVATION 11 'l!i FT. ABOVE SEA LEVEL 

~ATIONAL CLI"ATIC OATA C[NT[R 
FEDERAL BUILDING 
ASHEVILLE, NORTH CAROLINA 

}8801 

LAT. 41 2'5N LONG. '1'5 Ow 

DATE TEMPERATURE ! ° F l PRECIPITATION I INCHES! ) 

"(I" "(I" 
YA. 100. """I"-" "1"1"'" 

83 1 30.4 11>.4" 

83 2 31>. 3 21 . 0 

83 3 4 3. 4 27.1 

83 4 '52.4 32. 7 

83 s &8.5H 44.0 

83 I) 8: . 7 58.0 

83 7 '10.7 1>5.'1 

83 8 "13.& 1>1>."1 

83 'I 82.& 52.0 

83 10 1>2.2 41 . 0 

83 11 45.5 30. 7 

83 12 12.8 -2.2 

..... 
58.3tt 37.8tt 

" "ISSIIOG DATA. ADP[l.IIS 111 ho -l"l y 
DATI IIH[II L£SS TMIII tO OIYS IR[ 

"ISSIIOG, MCI n IPP£1115 ILO..C Jr 
tO 011 10()11[ OIYS IR[ "ISSIIOG. IT 
IPP£ IRS Ill "' liiNuiL DATI, IIW£11 
O(AJV[_O ,_ IIJIIIM$ WITH "ISSJIOG 
DATI. 

O(P&AI. N(l TJIOG 
00(1" ·- O((ill([ 

IOOAO<Ii. OIYS 

23.4H S.!i 12788 

28.7 4.1> 1012 

3'5. 3 .5 'liE> 

42.1> -7.2 I>&& 

5&.3H - 4 . 8 2788 

1>'1.'1 - . 4 3'5 

7 8. 3 3."1 0 

80_3 8 _ 4 0 

I) 7. 3 4.0 10 7 

51. I) - - 8 4 32 

3 8. 1 .'I 7"1"1 

5. 3 - 1 'I. 1 1848 

48.11'1 - . 4 73718 

COOUIOG 
O((ill([ 

OI•S 

08 

0 

0 

0 

1'18 

18'1 

420 

483 

182 

24 

0 

0 

1 3178 

NUMBER 
.... 

"IGN(SI 011[ LO..CSI 011[ ~ -t(JO 

4 7 1 3 1 1 8. 0 

58 28 -20 7 0 

7'1 3 11 21 0 

7 1 21> 22 15 0 

87 27 28 B 0 

'12 23 33. I) 3 

101 22 51 21> 1 & 

101 1 7. 53 12 25 

"17 'I• 23 23 10 

88 2 2"1 1 7 0 

10 2 1 25 0 

30 1 1 • -33 1"1 0 

101 ~UG• -33 pEe 54. 

• OCC-0 001 OW[ Oil 10()11[ PIIEY:iiUS 
DATES DUIIIIIG TN( -TH. 

I TRICE 

v IIICu.()[S lOIII. r()ll PREviOUS -IN. 

""" 
~ 32° 

20 

'I 

7 

0 

0 

0 

0 

0 

0 

0 

5 

31 

72 

OF DAYS 

"I" "I" lOIII. 

~ 32° . 00 

30 0 . 1>0 

21> 2 .'17 

2 3 0 4.!iS 

1 & 0 1 . s 7 

2 0 !i.83 

0 0 4. 3'1 

0 0 1. 51> 

0 0 .78 

3 0 2."11 

7 0 2.75 

1 8 0 3. I) 1 

3 1 15 1 . 71) 

1!il> 1 7 31 . 34 

SNO~. SLEET 
[I(P&AI. GII(Ar(SI ·- OIS(Av[O 011( TQTIL """ _...l OIY r ALl ()(PfM 

-. 1 & .21> 10 }.'1 OT 

.00 . 3 7 2 11. !i H 

2.48 .8!i 2!i 7. 8 0 

- 1 . 4) .42 'I 2.0 0 

1 . '12 2.50 1 .0 0 

.n .'14 2'1 .0 0 

- 1 . B 1 1 . 4'5 2"1 .0 0 

-3.27 .1>4 21 .0 0 

- . 8'5 1 . 2"1 20 .0 0 

.SB 1 . 1 3 11 .0 0 

i. 31 . 7 3 'I '5.0 1 

."18 . 4 3 21 1 7 . 3 H 

."17 2.50 ~AT 41>.'5 1 H 

8 IOJUSI[O -I"LY Oil 1- "111.\.€ 
10111. COOITIJIIS [511"11[0 YIL\.€151 
r()ll "ISSJIIG DATA. 

I I..,._..T PR[(IPJIIIIOOI ""' IIO(Lull{ 
PRECJPI 1111001 1 ... 1 OCCuAIII:O DuAl lOG 
IN( PR[WJOUS -IN$. 

0011 

'I • 

I 2 

NOV 

--
NO. (Jr DAY 

•o : .~0 ~ 1 0 

2 0 0 
I 

4 0 0 

10 5 0 

'5 0 0 

1} 3 1 

10 4 0 

1 1 1 

1 1 0 

4 2 2 

8 1 1 

7 ) 0 

1 0 
0 l 

7 1 20 5 



u.S. 0[PIATI'1[NT or C01'11'1[AC[ 
NATIONAL OCEANIC AND IT1'105PH(RIC 101'11NISTAITION 

STATION IDENTIFICATION 

130703(,4 ITUINTIC I N£ -

ANNUAL CLIMATOLOGICAL SUMMARY 

lOIII ELEVATION I I '3'> FT. ABOVE SEA LEVEL 

NII(O~IL.CLI1'1AI!C DATI [[~I[~. 
FEDERAL 8UILDI~G 
A§H[VlLl£, NORTH [AROLl~A 

28801 

LAT. 41 2SN LONG. 'lS 

DATE TEMPERATURE ! ° F l PRECIPITATION ( INCHES I 

..: ... ..: ... 
YA. 010. .... ,_ "1111-

84 1 2'L2 4.4 

84 2 42.0 23.4 

84 3 17.'! 21. q 

84 4 55.7 3&.1> 

84 5 b't.O 41>.2 

84 E. 8 3. 3 1>0.7 

84 7 88.0 E.'. 0 

84 8 88,4 &0.4 

84 'I 75.'5 4'3.2 

84 10 (,). 2 4 1 . 8 

84 11 50- 1 2 7., 

84 12 3 7- 4 'b- (, 

-- 5'3.& )7.5 

M OIISSIIIG DAfl1. APP[AAS NlfN -IOC.Y 
DATA 01>€11 LESS TMNI 10 DAYS All[ 

MISS IlliG, IUCI IT APPEAAS ALOOI£ JF 
10 OA IOQA( DAYS All[ "ISSIIIG. If 

..: ... 

14,8 

32.7 

2'!.'3 

41>.2 

57. E. 

72.0 

74.'5 

7 4- 4 

&2.4 

52.5 

3'3.0 

2 7. 0 

48.& 

IIPP(AAS MITN-..-. DATA, 01>€11 . 
DE•Iv£0 ,_ -T~ MITN "ISSIIIG 

DATA. 

D[PAAT. >€1TJIIG F- D[GII[[ 

IIOINL DAYS 

- 3. 1 1'>53 

8.(, '2'! 

- 4. 't 1082 

- 3. I> 51.3 

- 3. 5 24) 

1 . 7 '5 

.1 2 

2.-5 8 

- . , 1 84 

. 1 384 

'. 8 77'5 

2.0 1 1 70 

-1 &8'38 

NUHBER 
COOL IlliG 
D[GII[[ .... .... 

DAYS Mlc;>€ST OAT[ LIW:ST !)AI[ ! 900 ! .l20 

0 43 5 -28 18 0 I q 

0 b) 22 c8 5 0 4 

0 55 25 - 7 't 0 I 2 

5 81 21> 2' 1 0 0 

22 84 1 7 31 1 0 0 

220 '!1 2b• 43 3 2 0 

305 ,, 't 45 7 11 0 

308 100 28 4 3 23 1 3 0 

1 1 3 '!b 1 20 2'! b 0 

5 80 3 21 23 0 0 

0 (,(, 8 '2 20 0 0 

0 (,'5 28 - 7 25 . 0 1 4 

'378 roo ~UG -28 J IN 32 4'1 

• OCC~D 011 001£ OA IOQA( Pll[ vi OUS 
DAT[S Do..fiiiiG T>l[ -TN. 

T. TAAC[ 

V IIICLI.O[S TOTAL FOA PA[VIOUS -TN. 

or DAYS 
01111 01111 TOTAL 

~ )20 ~ 00 

) 1 12 .8'5 

27 2 .47 

2'3 I I • 8 7 

8 0 7 . 7' 

1 0 4. '5' 

0 0 1>.40 

0 0 4.08 

0 0 .&2 

3 0 2.31 

'0 0 4.831'1 

2 3 0 . (, 7 

2'1 3 3.4& 

'b 1 '8 )7. 801'1 

SNOW, SLEET 
D[PAAT. GII(AT[SI ,_ 

OIIS(Ih£0 OAT£ TOTAL .. A. 

-.. DAY JALL O(PTM 

.O'J .7'5 I 8.0 "' 
-.50 . 3'3 I 8 .o; or 

- . 2 0 .'52 I 'I 10,0 or 

4 . 7 1 2. I>' 2'! .0 0 

. bO ' . 7 2 25 .0 0 

2.23 ' . 3 4 '') .0 0 

. 7' :t. b 7 ''5 .0 0 

- )_ 4 3 . 28" 2 1. .0 0 

- ' . 4 1 .&8 2 .0 ·o 

1'1 ' . 7 b 1 '5 .0 0 

- . b, .5'> ' ' . 0 0 

2.b8 .&5 24 &.01'1 or 
I 

"' 2.&7 JUL 2'>.01'1 01'1 

8 AO.IJSI[D -loe,Y DA -- vALut: 
IOIAL COIIIAI~ [SIIMI£0 vALut:oso 
JQA MISSIIIG DATA. 

A ~I PA£( IPI UIIOII ... y IIICLI.U 

PA[CJPII"IOOo T ... T OCCuAA£0 Do..fiiiiG 
IN[ PA£v101JS -INS. 

OAT[ 

2'1• 

3 ' • 

) 1 • 

NO. OF 

~. lO ~ . t;.o 

' ' 
' 0 

') 1 

10 ') 

B ) 

1 2 
. ., 

b 2 

2 0 

c> 2 

10 J 

1 1 

7 4 

bfi 2 7 

Ow 

I 
01 

~'. 0 

0 

0 

0 

2 

1 

2 

1 

0 

0 

1 

l 
. 7 



U.S. D[PIRTIIOT 06 COMI[IIC[ 
IIATII*AL GaMIC AIID ATJIOSI't€AIC IOIIIIIISU.TI. 

STATION IDENTIFICATION 

130703,4 ATLANTIC I II[ 

ANNUAL CLIHATOLOGICAL SUHHARY 

ELEVATION II'S FT. ABOVE SEA LEVEL 

NATIONAL CLI""TIC DATA CENTER 
fEDERAL BUILDING . 
ASN[riLL[, MORTN CAROLINA 

28801 

LAT. 41 2SN LONG. 's ow 

PATE TEttPERATURE l • F ) PRECIPITATION liNCHESl 

.... .... .... ... ... -·- --
8!! I 2".0 J." 14.1 

8!! 2 2.,.5 .,_s ,.,_s 
8!! ] 53.] 21.7 41 .0 

I!! • ••• 7 42.0 '54.4 

I!! '5 77.) 51.2 ,4,) 

l!i • lt.J SJ.I "7·" 

I'!! 7 1, •• 60.5 7J.6 

I'!! I 10.0 57.1 .I., 

I'!! 'l 71 • ., 54.4" ,,,2,. 

I!! tc: •2.7 41.0 St • ., 

15 " J7.0 t't.4 21.2 

I!! ... 24.2 J.O 
,_. 

~- 51.0 J'5. Jfl 4".7" 

··-----~ ......... , ....... Loa .... ..,. •· ........ _ "~ .... ., .. .... ..... ...... .. 
~ ·--- llllfA, ... 
---~ .............. 
llllfA. 

--· .... aa. .. 
~ .allll: ~ -- .-s .-s 

- J •• 1550 0 

-4." 1271 0 

"-2 7J4 0 

4 •• ].a 7 37 

J.2 71 "2 

-2.7 J7 121 

-.1 0 274 

-J.J 12 12., 

-.1 2001 '471 

-.5 400 1 

.... o •o•s 0 

".4 1517 0 

-'.I 7Jitl 7711 

NU"BER OF DAYS ... 
oee«sr Din: L.MSJ oan: !: ... 

44 " -23 20 0 

53 21 -23 • 0 

7J II If, s 0 

17 II •• 1 0 

II 2" ,., 11 0 

102 I Jl 1l 2 

.,4 ., 47 le 12 

.,I Jt 4. 11 ] 

.,, 7• JJ 2' s 
74 22 25 14 0 

.7 .. -1 21• 0 

40 2•• -tl II 0 

102 JUII -2J F£1• 22 

•oca..D ·-·,_,..I_ 
DAYIS _.. nc JDml. 

' 'IMCI: 

... IIIII IIIII 

~ ~· !~ ! o• 

22 ]1 I] 

IS 2• ., 
I 23 0 

0 7 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 s 0 

1] 2' 2 

22 31 IS 

73 ~4, ,., 

fOfiiL 

.42 

I . 01 

I . 'I 

2 ·" 
2. 4 I 

] .13 

4.2, 

] • I '5 

3.80 

].02 

.72 .. ] 
~7 .47 

SNOW, SLEET 
II[PMT. IIII[A'I[Sf ,_ ~ DAY[ YOYIIL ... -- .. , rau. II[Pflf 

-. ]4 . Is , f..O ~ 

• 1 I .• 4 21 f..O ~ 

- • I f. .44 23 8.0 8 

-.0, . 77 30 . 0 0 

-I . 50 .1.2 20 . 0 0 

-I . 04 I. 30 I 7 .0 0 

·'2 3.00 1, .0 0 

.,_,o .12 14 .0 0 
-

.04 I. 02 2, .0 0 

.1'5 I. 00 I 18 .0 0 

-.•4 .20 1'5 '5.5 ] 

-.I 5 .42 I 8.0~ 1'1 

-2.,0 3.00 ~UL 33. 5~ 11'1 

I MI..UI'II:D _...,, Ill -- WIILLI[ 
JOTIIL CIIITAIIIS ESTIM'II:D WIIUIEISI 
FDA 111SSI .. DittA • 

A aiiCUIT IIIIEC l~llaT ICII lllr 110.111( 
IIIIECI~UAIICII 111Af OtCUIIIOI IIUIIIIi 

nc "" llaiS IOITM5. 

DAY[ 

J I 

-

" 

ItA A 

NO. OF DAYS 

~.10 !.~ ~1.0 

2. 0 0 

4 . 0 

" 0 0 

8 1 0 

7 2 0 

5 .J I 

4 2 1 

5 4 0 

10 3 1 

7 ] 

4 0 0 

2 0 0 

f,4 ,, 4 



U. 5. D£PAIITII(IIT OF CONI( liCE 
IIATJOIIAL OCEAIIIC AND AT~RJC AOftiiiJSTAATJOII 

STATION IDENTIFICATION 

130703(,4 ATLANTIC I M[ 

ANNUAL CLIMATOLOGICAL SUHHARY 

lOll A ELEVATION 11~5 FT. ABOVE SEA LEVEL 

IIATJONAL CLINAJJC OAfA C(NT(A 
r(O(AAL 8UILDIII6 
ASMlYILL[. MOATM CAROLINA 

28801 

LAT. 41 25M LONG. '5 ow 

bATE TEMPERATURE I o F I PRECIPITATION IINCHESI 

. ..: .. ..:... ... NO. ... ,_ "'"'-.. I 40.4 17.2 .. ~ 21.8 ~.1 

86 3 54.7 21.3 .. 4 , •• 4 40.0 

8{, 5 72.1 50.71'1 

81> {, 84. I '2.5 

8(, ' 85.8 65.7 

86 8 
77 ·' 

57.5 

86 , 75.1 57. I 

., 10 {,2.8 4 t . 7 

86 I I " " 
86 t oil H.l t,. 4 

-· ~ " 
II 111HI115 OAJA. ~ IIITN ~' 

OAJA leVI LU5 - tO GAl'S Ml 
111HIII5. JIG IT ~ ALM &r 
tO 1111 IIIII( 1111'S Ml 111HI •• IT 
~ IIIJN-- IIlJA. .-«11 
II[Jtfi(Jt ,_ -"'5 ldfN IIIH&• 
IIlJA. 

..:... 

21.1 

1~.5 

42.0 

52.2 

't. 81'1 

73.3 

75.8 

"7.7 

""·5 

'52.3 

" 
21> ... 

" 

!PMT. cau• COlLI. ,...,. CII:IIU: CII:IIU: --- 1111'S 1111'S 

10.~ I I I '5 0 

-··· 1270 0 

7.2 7 I I " 
2. 4· 313 ' 

. 7 1308 l'l 

3.0 0 251 

I. 4 0 ]40 

-4.2 )4 125 

3. 2 55 I tO 

- . I 381 0 

I. 1 II 7' 0 

" ~ " 

NUP18ER OF DAYS ... 
MI8CSJ Dill ~SJ Dill ~ •. 

51 20 -3 " 0 

54 2 -24 ! 2 0 

10 21 I 7 I 

12 25 24 22 ~ 

15 31• 3' 2 0 

'3 27 51 3 • 
12 21• 5• 21 10 

87 25• 45 27• 0 

17 21 )(, II 0 

77 7 25 I 4 0 

" " " 
4b 23 -1 13 0 

13" rJUM ~ I~" 

• ~ Gil M 1111 IIIII( IIII[WIC)IS 
GAllS lalllll& Til[ -TN •. 

1111 "'" "'" ~12" ~12" ~ o• 

3 30 2 

I 8 27 .. 
I 23 0 

0 7 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

") 0 0 

0 4 0 

" ·,. " 
II )I 2 

33P1 122" I 3P1 

JOT AI. 

.00 

2.0 .. 

3.0 .. 

7.24 

5.,3 

5.12 

11.53 

2."' 

11.72 

4,3, 

" 
.12 

" 

SNOW. SLEET 
~r. SKAI'[Sf ,_ ....0 CIA I'[ TOT oil&. ... -- DIY rau. ~JN 

-.7. .00 3 I • .0 0 

I. I 2 I . 44 4 ~ " 
... 1 I .01 12 .0 0 

4.24 I. '0 3 .0 0 

I . 7 2 2.02 I 0 .0 0 

'. 75 I . 88 2°1 .0 0 

5. I f. 2.f.5 8 .0 0 

-I . 4 4 I. 08 I 3 .0 0 

....... 2.01 15 .0 0 

2. I, 2.08 II .0 0 

" " " 
. I 4 .H 7 I. 0 " 

" 2.b5P1 JUL 1. OP1 OP1 

I IO..USTtD -'"-' Ill MM11L woll&.~ 
TOToiiL CGIITAIIIS [STIMTtD Woii&.~ISI 

JQII IIISSIII& OATA. 

A IIIIUIT IIII[CII>ITATIGII MY IICLIU 
IIII[CI"ITATIGII ,,.., occ....:o lalll115 
TIC IIII[WICIUS -INS. 

O,:.T[ 

NO. or DAYS 

~.tO ~-~ ~' .0 

0 0 0 

4 1 1 

4 4 I 

I I .. 1 

7 .. 2 

8 5 2 , 
" 3 

5 2 ' 
I 4 5 2 

8 2 1 

" .. .. 
3 0 0 

731'1 3lP1 1bP1 



iver II dil S FC 
1-71 N 

u.! --- · -:r~o~r··- -- -:o~o~~o·-~-· • 
. 0( NO- ERI( STR 

TIM"_}!o~/) ~OSSERV ... TION RIVER 

e:::::c::::s-

~z..·;. ) • 

ST ... NO"RD !)!IE IN US!; 

• .~ ... ~ y Jrlf'\1'- \\0 1 '"L' RSE W'- RECORD OF RIVER AND CLIMATOLOGICAL OBSERVATIONS 

TYPE OF RIVER G"GE 

TEMPERATURE F. 

ELEV ... TION OF RIVER FLOOD ST"GE 
G"GE ZERO 

Ft. Ft. 

C-5t 
NORM"L POOL ST"GE 

PRECIPITATION 

Ft 

WE;'THER (Calenc»r Day) RIVER STAGE 

._.,::24:::-H:.::R~A:;II::O~UH:,:.:T~S-+A::.:,•,;:.04~ 0rvw a strai!iht t;,. (-) ~ ,_,,. ,.ec/pitafian ...,, Abr. 'X' (.,all types occu"/"1 i f -g 24 HAS, ENDING •- : : ol>o.arj, a~~:::=., tlon.uvh hourS p<ec/pilaf/- each rlay. ·; J G"GE 

~0 "T lH h 1 pr oec • ~i ~DING >-
oasERv"noN .=

1 
i ~ e • e h .... M. NOON P.M. ,. 1- "T li 

c l ~~ ~ .! ~·l 1• .;. "I .., ~ ~J..---r----1 "T iiJ I-S i;. .!: I] I.: i REMARKS 

(t~ ~~~M~"~X~·~-M-IN~·~-OB~S~N~·~·~·~:~a~WJ~j~!-+~J~J~+I~2-2~1~J~+7~8~f~IO~U~+I~2~~·~J~~7~1~f~I+O~U~~!~~~~~~~~i~&~i~~~~~~~"-·M_.~~~------(S~~-c-la_t_~_••_~_a_l/_on_•~··-~_.,~)-------'-f 
\'f:'.;;J 1-~~3~'3!..4-?....=::·~·~ IL4-.;:2:....;3H---I--l-'7\l-llHI ~I HI ~I HI~~ f-:.11 HI~~ HI HI HI ~I~~ J-:..1 ~11+1 ~I J-:..IJ-:..1~1 f..:.-1 Hf---:l--1--1--l--l--l--1---l--l----------------1 

2 ~7. l i ~- I I I I I I I I I I I I I I I I I I I I I I 
, ~'1,- f':ij !\J I I I I I I I I I I I I I I I I I I I I I 
4 I fit, "L (I I tii) ?: ~ I I I I I I I I I I I I I I I I I I I I I 
s L/2J ;l .. t"; ..)() I I I I I I I I I I I I I I I I I I I I I 
' .""2 7- ~q ,1/ I I I I I I I I I I I I I I I II I I I I 
7 :\ 2 -.2-, 3 cy I I I I I I I I I I I I I I I I II I I I 

• .~ ~· I g .l-I I I I I I I I I I I I I I I I I I I II I 

t 3~ ~ / I I I I I I I 1 I I I I I I I I II I I I 

10 ~-~ 11 ;?-/ ITIU l t\ I I I I I I I I I I I I I I I I I I I II 
I I I II I 

• 101 7 • ' 1011 

I II I I I I I I I I I I I I I I I I II I 

.. 45 2'-/ 30 1111111 111111111 I I II I I 

1Sb"l. )I.J 1'7 1111111 111111111 111111 
1a A.~ g /9 1111111 111111111 I I II II 

11l ~s- /C/ ~I TilL I " I I I I I 

11111111111111111 I I I I 
11111111111111111 I I I I 

IIIII 11111111111 I I I I 
21 ~ 7it AI I I I I I I I I I I I 111 I I I I I I I 

22 ):/ .J. -~ ' • J 71tl011 I 2 2 I J , lOll 

23 . j / ~ /0 - i7 I I I I I I 1 Ill I I I I I I I I I I I I 
24 -;--sa' -q 1/J I I I I I I I 1[( I I I I I I I I I I I I 

21 ~ ]'-¥' J/0 I I I I I I I I I I I I I I I I I I I I I 
2t ~f .J"f ~ 2_ I I I I I I I I I I I I I I I I I I I I 
Jo Jlf7 7 7 j f:, I I I I I I I I I I I I 1 I I I I I I I 

31 -w 7'!Jit i.ltJ ~ :.('"'- I I I I I I 1 I 1 I I I I I I I I I I I 
SUM ...,..... 11-M: >< CHI!Cit liAR (F,. .,,,._,_,,, MORIIAo Cit. liAR 

CONDITION OF RIVER AT GAG! Gr.:teot AE'AOINO DATE 

A. Ob•trvcte4 1», ••P Ice. !. Ice ,., .. Nl_. ..... 
1. P'r•••"• IK.t ep .. ot ..... f. Shor• Ice. 
C. u",,., e111rface el •••ot• Ice. G. fleoll•t Ice. 
D. Ice eor.. ...... ..... H. Pool eto ... 

: 1 - i.; SUM 
! H ~ ~ i &i 

OIISIERVt:R 

IUPERVIIINO OHICE STATION INDEX NO. 

13-0364 -7 



:~:: ,., 

lO 
cY) 
(X) 
1.0 
1.0 

"0 
(1) 
..t:: 
u. 
c 
.:::Jj 

:l..l' 

,.)~ ~ - il difl iver ~ 

14.Vi"ZC i_; .71.17- .. 
ST .. TE !COUNTY I RIVER 

.I;,, .... j .A. Cc~."'"S 
TIME flocoll OF OBSERV .. TION RIVER 

T// /i~ I PRE;;;;;;; 
STANO .. RD TIME IN USE 

ccr 
TYPE OF RIVER GAGE ELEVATION OF RIVER 

GAGE Zf.RO 
FLO'OD ST .. GE NORMAL POOL STAGE 

Fr. Fr. Fr 

TEMPERATURE F. PRECI PITATIOH 

24-HR AMOUNTS At 0~ OIVW o straight liM (-} ~ ltours ,-ecipitatlon was 

-~ 
. . obs~, ord o waved line thn:x,gh hot.J,; ,..c:lpitotlon 

24 HRS. ENDING i .i probat.ly occurrfll unobserved, 

ieil = ... AT li 1 ~~ OBSERVATION '"uj .. A.M. NOON P.M. .. 
li .!! .... uo 

i~1 "' .. T ii: .. c: ~ .. '-=li ... MAX. MIN. OBSN, •• c .u· I 2 J 4 ! ' 7 • , 1(: II 2 l .. 5 • 7 a 9 1011 

" .... l.l-
1 b~ 2b ~~ 1)1 I I I I I I I I I I I II I I I I I I 

2 C;t A. I/ 1.1... I I I I I I I I I I I I I I I I I I I I 
J ~2 2..2. .32. J I I I I J I I I I I J I I I I I I I I 
4 Hh '-K J6 I I I I I I I I I I I I I I I I I I I I 
5 u7 ..30 3-~ I I I I I I I I I I I I I I I I I I I I 
6 5,l. ,o._, .]2. I I I I I I I I I I I I I I I I I I I I 

7 !J~/ 2./ Lf/ I I I I I I I I I I I I I I I I I I I I 
8 L., I'S 11 ,, I I I I I I I I I I I I I I I I I I I I 

9 t.J ~~ cl '<i..L I I I I I I I I I I I I I I I I I I I I 

10 ~ !t" 14 _30 I I I I I I I I I I I I I I I I I I I I 
11 /{.) If dl.O I I I I I I I I I I I I I I I I I I I I 
12 118 J/f_ -<? I J .. 5 d l ' 101 1 2 J .. J • '1011 

13 55 '"' Vlf- I I I I I I I I I I I I I I I I I I I I I I 
14 ·~~ I~ ~ I I I I I I I I I I I I I I I I I I I I I I 

15 -z,.~ 7t, 7,':/ I I I I I I I I I I I I I I I I I I I I I I 

16 ';3Ji" ;r; ?...l I I I I I I I I I I I I I I I I I I I I I I 

17 .3'7 IY :Z.q I I I I I I I I I I I I I I I I I I I I I I 
18 )? /A. /...J I I I I I I I I I I I I I I I I I I I I I I 

191'1'3 LO ,;J-c{ I I I I I I I I I I I I I I I I I I I I I I 

2P 4~ It:' 17 I I I I I I I I I I I I I I I I I I I I I I 
21 ;;;, 13 :l3 T I I I I I I I I I I I I I I I I I I I I I I 
22 t/1 Jt;f" -iJ.f I J " J ' , ' p 1011 I 'J J 4 5 7 I t IGJJ 

23 ..51 /0 .:31./ I I I I I I I I 1!1 I I I I I I I I I I I I I 
24 Sf ;!'}'___ .JL/ I I I I I I I I 11 1 I I I I I I I I I I I I I 
25 S'J. 2.$ 35_ I I I I I I I I I I I I I I I I I I I I I I I 

26 s~ ,;)..f{ ..37 I I I I I I I I I I I I I I I I I I I I I I I 
27 '10 ~?:> 31\ I I I I I I I I I I I I I I I I I I I I I I I 
21 ~Tf :}j "3"") - ti'j I I I I I I I I I I I I I I I I I I I I I I I 
29 ,# I I I I I I I I I I I I I I I I I I I I I I I 
30 I I I I I I I I I I I I I I I I I I I I I I I 
31 I I I I I I I I I I I I I I I I I I I I I I I 
.,~ 
~ 

SUM • ~fl. (') >< CHECK BAA (For .. r,.._olllhl) NORMAL CK. BAA 

CONDITION OF RIVER AT GAGE Greatest 
READING DATE 

A. Obstructed b, rough Ice, E. Jce ear,- below gape. 
a. Froun, ~ut open at go ... '·Shore Ice. 
c. u·pper aur~oce of atnooth fee. G. F loafing Ice. 
D. fee eerge el:tove go ... H. Pool •.'•••· 

IFO u.s -- . - TME··- -- -oMM- --- 0 

-79) Nl OCI mA oRIC ;TR.-
AL ~ I SEI 

RECORD OF RIVER AND CLIMATOLOGICAL OBSERVATIONS. 

.WEATHER (Colendor Doy) RIVER STAGE 

/obrk 'X' for oil lypes occu"l"! l 
eoclt doy. ; 

~ GAGE 
f<EADING . ,. . 1 AT u 

~ 
.. z .;. .. "' : " REMARKS Q. li I .. z . . ..! i ·- - ....... .. (Special observolions, etc.,] ... u .. ..... .. 

-

. l i.; SUM ~ .. !l _; . . J: .. a.!i ... .. .. X ... 
OBSERVE~ 

SUPERVISING OFFICE STATION IHOEX NO. 

13-0364 -7 



I I ... 
};'j 
,_. ~-1 

. -~ : : 

.~1 
; i' 

( ' -.···; ' J 

' ' .-:::.~: 
.. -;~ : 
···"~ . ~;~i 

,>) 
. 'l ::f.:; 
~·~-~ ... 
~ • . =· 

I (ft:i; 
~~;1 

:~:i~ 
:···~~ 

N(C •lcaiJ 

..~ 
~;ve1 ,, dl IS F• 5 u.: n1111 :oM~ 

ltrt:Jt<..v.r~ ,,. ...... CH .. x-· 7-71 N ~ oc NO • I ERIC ISTR 

~ 
...... _.IAL • .. _ ... ··-R SE -- --

STATE ~~;:. IVER 

Tv!. :JH.c 

~oJ RECORD OF RIVER AND CLIMATOLOGICAL OBSERVATIONS TIME (local} OF OBSERVATION RIVER 
TE'ii f~ I PR/i';~;;N STANDARD TIME IN USE 

[sr ' 

TYPE OF RIVER GAGE ELEVATION OF RIVER FLOOD STAGE NORMAL POOL STAGE 
GAGE ZERO 

Fr. Fr. Fr 

TEMPERATURE F. PRECIPITATION WEATHER (Calendar Day) RIVER STAGE 

2•-HR AMOUNTS At 0~ Draw a sftalfj,f line (-J ~ houn1 preclpifoUan wos Mark 'X' fo, all lypes oealtTi"! i 
. ~ . : observed, and a woved line I through ltourS precipitation eachday. : 

z• HRS. ENDING 

"l~i .i ..! probohly oecurred ..,.,bserved • l GAGE 
AT li l. . ~AOING .. 

OBSERVATION ~vi • 0 
A.M. NOON P.M. -i AT u .. .. z li .!I"" 

~~1 ' .;. .. "' "' AT ii) ·tO. . 1 .. REMARKS .... I: 1 .. ..i . li I z .. MAX. MIN. OBSN. a • .1] .. I J 4 '''""'' I J 4' J 7 I f 1011 • ... i ·- - _A.M. .. (Special observ!Jfions, etc.,J .. ... . u- .. .. .... ....... .... 
I 3~ ).7 ::1.1 {'I I I I I I I I I I I II I I I I I I 
2 .Jk '\."\ .3t I I I I I I I I I I I I I I I I I I 

l !~'t/ 2...lb i).l;. I I I I I I I I I I I I I I I I I I 
• l..c¥ 1t;- ]~ I I I I I I I I I I I I I I I I I I 
5 ?1 ~ i/:2. I I I I I I I I I I I I I I I I I I 
6 7-l ~q ;sv I I I I I I I I I I I I I I I I I I 

7~ ·~i ,(, I I I I I I I I I I I I I I I I I I 

8 1.;-'? ?.7 ·3Y I I I I I I I I I I I I I I I I I I 
I'~\ .,_._, 91 ... 1\!{ ~L . .) ,.1_3 I I I I I I I I I I I I I I I I I I 

·. .. 
: .. .. 

I '· .. · -;.: 
IDir'J.~ ... l ,._, I I I I I I I I I I I I I I I I I I 
II J.!K' It:' 1" I I I I I I I I I I II I I I I I I 

.· !~-1~ .. 
·'" ~ .. 12 ,l;-/ A-., .1/ .t'Jtf I ' J 4 S 7 , 101 I 2 J I J 6 7 I 9 1011 

... ,-._ 
:.. C!~ .· 

13 €.? .30 ~I I I I I I I I I I I I I I I I I I I I I I I 

~/f: 
·:.it 
~: 

"~ 
.... 

:;_~::\~ 

~·- :-;~ 
~-~~~-;-
•:I· 
~-:\~~-
f3-' 

u (!"2., -~ ~(' .()")... I I I I I I I I I I I I I I I I I I I I I I 

15 ~~ <,1/- ~i..l I~"'" I I I I I I I I I I I I I I I I I I I I I I 

16 Lfl. ::!...t+ 1111 l.t..rau I I I I I I I I I I I I I I I I I I I I I I 

17 Y3 .3oi I~) ,"'2 .... ·-
I I I I I I I I I I I I I II I I I I I I I , 

1814~ ·~(, i?; '1 _q, I I I I I I I I I I I I I I I I I I I I I I 
19 t;,g ~ 14(.,. - I I I I I I I I I I I I I I I I I I I I I I 

20 I,~ 'liJ Sl I I I I I I I I I I I I I I I I I I I I I I 
21 ~ ?I "J'I 1/7 I I I I I I I I I I Ill I I I I I I I I I I 

' . :. ~~:. 

;:~~-~ 
! .'. 

22 "/0 b-<6 lu~ I J • $ 71PIOII I 2 J 4 J 6 7 a t 1011 

23 -il ~~ ;Jk .,f,q I I I I I I I Ill I I I I I I I I I I I I I I 

2~ '<'i l.f .1 C/1.. .&.~ I I I I I I I Ill I I I I I I I I I I I I I I 

25 d. ;( 11 ~x OJ... I I I I I I I I Ill I I I I I I I I I I I I I 

26 1-/, 0 :J/ I I I I I I I I 1 I I I I I I I I I I I I I I 
27 _r" ~I #¢ ... L.z' I€' I I I I I I I I I I I I I I I I I I I I I I I 
28 w ~ :1~ ::J.'!> ~q~ la.::o li¥1 I I I I I I I I I I I I I I I I I I I I I I I 
29 Q.7 J# l: .,/b ,;~'0 N\ I I I I I I I I I I I I I I I I I I I I I I I 
lO It'? I" /};- 1.<" t.f\ I I I I I I I I I 1 I I I I I I I I I I I I I 
ll ll:s 7-.J .1? -:( I I I I I I I I 1 I I I I I I I I I I I I I I 
.:l SUII ~.99 s;o· >< CNI!CK liAR (l'or •lro-•lllotJ NORMAL Cll:, liAR . 1 ii SUM [X ~ r !l _; . 

i ' CONDITION OP RIVER AT GAGE GreateLt VA1 READING DATE: .. .. ~ &ii 
OBSERVER 

A. Olt1tructed br rough Ice. 1!. I•• , .... kl+ '.. ... 
a. , ,. ..... t.u• ., ... •• .... • p, 5h .. o leo. ·) SUPERVISING OP'fiCE STATION INDEX NO. 
C. u•pper eurfoce ef •••oth Ice. G. rloall•l l••(_p. C.. 13-03b4 -7 D. Ice t•'"' abe•• , .... H. Poaloto ... 



,,c,, ,.,,, :ver: r d;lf ~ iFOI u.s. ---·-rMEt'~ ft~ 'OMMI'"'"" • 

~ ·- 12 -711 NA OCI! ID A1 :RIC TRA r/r.t..n,.,, .-7:_ I "t.l ' 'L W SEF 
STATE COUN" RIVER 

.rocu:A ~4-tr 
TIME-(locaJTOF OBSERVATION RIVER TEM_P. I PRECIPITATION 

/l~t4( 1/~i'J/ 
STANDARD TIME IN USE 

csr-
RECORD OF RIVER AND CLIMATOLOGICAL OBSERVATIONS 

TYPE OF RIVER GAGE ij"ij~AZT~2~ OF RIVER FLOOD STAGE NORMAL POOL STAGE 

Ft. Fr. Ft 

! 
TEMPERATURE F. PRECIPITATION WEATHER !Colondar Dgyl RIVER STAGE 

Drvw o ot..,/flrt line 1-1 ~""""' ,.clpltotlon- Morl< 'X' fOT oil ,_ DCcu.,.lno; -24-HR AMOUNTS At 0~ I • i· 
1~i 

. : ohs...-1, ..nl o wvved 1/no through hourS pNC/pltDflon eDdt cluy. :j 
Z4 HRS. ENDING l .! prohghly DCcurrod unohserved. ! 0 

GAGE 
AT il '• :I READING .. 

OBSERVATION •.H 
A.M. NOON P.M. 1~ AT u 0 • • .. z !I-. .! ~"I a ! "11: ., ., AT •"'. . 1 .. 

I! .. REMARKS •=1 i; . . .. H1 r .i . &1 z c MAX. MIN. OBSN. u· I J 4 J • , ' ' '"II I 2 .. .s ' , • ' 1011 .c ii &i -~ A.M. ., (Special ohservoflo11s, etc.,J .. .. .U- .. .. .. z ..... .. 
I ~-,. H .J 7 2)1 I I I I I I I I I I II I I I I I I 
2 :1"7 22. :L .. t;" I I I I I I I I I I I I I I I I I I I 
J ~~ 17 :J..b" I I I I I I I I I I I I I I I I I I I 
4 --:?-? i7 I I I I I I I I I I I I I I I I I I I 1\ 
5 lt:q ?.I <e;- - I I I I I I I I I I I I I I I I I I I 
6 It"/ '-7 t/'1 I I I I I I I I I I I I I I I I I I I 
7 ?5 -u. ~) I I I I I I I I I I I I I I I I I I I 
I 7G ---;)~ ~0 I I I I I I I I I I I I I I I I I I I / 

9 7) ..30 s~ I I I I I I I I I I I I I I I I I I I 

10~ j; #/ I I I I I I I I I I I I I I I I I I I 

II J-/1 -~~ 1'1 AI I I I I I I I I I I I II I I I I I I 
121 f&i:. ':)..') :L-:, I 2 J 4 I , 0 I I I ) J f J , • , 10" 

ul ~-~'") £/C ~c .. .JI I I I I I I I I I I I I I I I I I I I I 
14 ~ t..J~ Jt¥ .f/1/ I I I I I I I I II I I I I I I I I I I 
15 S"'L- 1;\f tjJ.i "' I I I I I I I I I I I I I I I I I I I I 

16 '") fl .:J7 i'¥ I I I I I I I I I I I I I I I I I I I I 
17 frl i./() hO I I I I I I I I I I I I II I I I I I I -
II ~I '1'(; fAO I I I I I I I I I I I I I I I I I I I 

" R'7 Ito() ~. I I I I I I I I I I I I I I I I I I I I 
2D 8/ -s-c-J R' I I I I I I I I I I I I I I I I I I I I 
21 .5-t;t L/h' l./'7 I I I I I I I I I I II I I I I I I I I I 
22~ J/1- If~ .n7 I J 4 I 71fJOJI 231.5671 lOll 

2J '7~ ~~ ~LJ I I I I I I I Ill I I I I I I I I I I I I 
24 "B. l!At 59 I I I I I I I Ill I I I I I I I I I I I I 

25 ~l.f s3 I I I I I I I I I II I I I I I I I I I I I 
26 '1"1 u:? I I I I I I I I I I I I I I I I I I I I I lftCDIZD ~161-4 ( 0.0 ~~~ -n··~ ~) 
27 ?.r 47 l/'1 I I I I I I I I I I I I I I I I I I I I I 
21 {jf ,j2- 69 I I I I I I I I I I I I I II I I I I I I 
29 ?J S7 t:.2- I I I I I I I I I I I I I ·1 I I I I I I I 
]0 7..3 qz ~ I I I I I I I I I I I I I I I I I I I I I 
31 I I I I I I I I I I I I I !)I I I I I I I I 
~? lUll 1/,l.f.i.f. Q >< CHECK IAA ('or ,.,,._otilfot) NORMAL Cit. IAA . 1 !1 SUM >< r !l 

. .. -:. ! CONDITION OF RIV!R AT GAGE Gr"te1t 
READING DATI!: L .. 

OBSERVER 

A, ~olrveto4 br '""'~- leo, 1! .... -,_ kt- ..... .. ,, ......... ,.. ....... P. Sh ... lco • SUPERVISING OHICI! STATION INDEX MO. 
C. 11,,., ••rfeee tA ••••h Ice. G. P loollnt leo. 13-03b4 -7 D.lco ..... ok ....... "· , ......... 



(River .Station, H. ditlerenl) 
N - oc 

u.r --- ·lrMr··- -- -:oM•·---- • 
NO~ ERIC STR 

IAL I ~ SE 

5T YJION (Ciimotoloaicol) .. 

~ C- -

,~.~-~~~~cX·~~~~'~A~====~~+-=-~~-·~/AS~~~======~==n.=~~~~~ r·:; TIME !local) OF OBSERVATION RIVER Ti/i't4.rl IPR/iiJ#tN STANDLJ~TTIN USE RECORD OF RIVER AND CLIMATOLOGICAL OBSERVATIONS 

~ TYPE 01' RIVER GAGE ~kfi~'\~2~ OF RIVER I FLOOD STAGE NORMAL POOL STAGE 

Fr. Ft. Fr 

TEMPERATURE F. WE4 THEA (Cal•n•*" Day) RIVER STAGE 

24-HR .-.MOUNTS 

Z4 HRS, ENDING .-;-
tl AT 1U 

OBSERVATION i.~i .. .. AT 
.!, .... 

t--"-'-=~~=-=---1-'-'-"':,.::0~b Draw a "'"''Vrt liM (-1 thf'tMII> hours pNclp/tat/an- Matl. 'X' l01 all "'- occu.r/"1 a j z allo..--1. atiJ a waved liM f.-o-1 t'-"Jo ~tourS pNClpltat/an e«1t <J..y. : 
~· ,.,.., oceu<re</ OlftOhs..-l. ! • GAGE 

~I A.M. NOON P.M. i .. H ~~lNG ~ 
,_ 

H1 i=i c MAK, MIN. OBSN. .. .. J-

-:!, :; •• .;. '11i .. 
' • .. : 1 li I! {;l REMARKS 

~ ~~~~~f~~~~-L~~~~~~t-~£1----~~~~~-~~~~;+I~•~J~;~I+'I~I~If~II+OI+/141_1,~1+2~1~1·~~Jf+611'_;~1'+;+o4;/~l~!f-!-r~-of-t~-i~&-i+~-~1--+--A-.M-.+-~1------------(S-~-c-/a-/-~-·•_~_a_•l_~_··_•_•c_.,_) __________ -J 

2 .~ 5 'j {o ::1. .,D1 I I I I I I I I I I I I I I I I I I I I I 

........ 
•·."· 

J (.,'~ S LJ c; c, ..., f.O~ I I I I I I I I I I I I I I I I I I I I I 
4 6.1 C/1{_ ~fi' £cS I I I I I I I I I I I I I I I I I I I I 
5 (,3 lf'=f 5'-i 1 t»3 I I I I I I I I I I I I I I I I I I I I 
' 7") £// 62 I I I I I I I I I I I I I I I I I I I I 
7 ?_!l_ ¥'Z. 1 6 Z. I I I I I I I I I I I I I I I I I I I 
I Ji0 1-/0 6.) I I I I I I I I I I I I I I I I I I I 
' ~ i( ~C 70 I I I I I I I I I I I I I I I I I I I 

1o i<g'){· ~q ~~-~ I I I I I I I I I I I I I I I I I I 

n f{t;' (l/ t%4 I I I I I I I I I l I I 1 I I I I I 
12 kO //7 r.:. / . J • .. , J J .. s 1 I t IOJJ 

I I I I I I I I I 1111 111111 
I I I I I I I II I I I I I I II I I 

II I I I I I I I I 11111111111 
I I I I I I I I I 11111111111 

11 ~'t1I/,D 8!) I I I I I I I I I I I II I II I I I I 

I I I I I I I I I I I I I I I I I I II 

..lo I I I I I I I I I I I I I I I I I II I 

20 8)..... 6Z ?I I I I I I I I I I 11111111111 
21 i :nb. t.jf{ '1'1 I I I I I I I 1. I I II I I I I I I I I I I 

J I I f I I 1011 J • J • , tl II 

·:·~.1 n l!'i 1./6 bf I I I I I I I 1 Ill I I I I I I I I I I I I I I 
~~ 24 C,l 6"'3 Gt() ,IJN l11111111ll11111111111111 
ti~ 25 r'f7 ~ '70 ~21 ' I I I I I I I I I Ill I I I I I I I I I I I I I 

/~ t;;: t-z..;.,'l-~··7 :....+-tJ/_(ni.:!L',/-t-""6. ""'·.~._,_ ..... I"'" •• ~ 0::-t---t-+-11 ~~ ~1+-'1+-1++1 '+I _,1 ~I r.-1 r1~1+-1++1 -tl ~~ r-111-lt-lt-1-t-tl -tl _,1 _,1 -1--+-+--t--t--t--t-t--+-+-------------t 
:s~ ~ 27 ]_I I 2., 6 I{ .,)...) I I I I I I I I I I I I I I I I I I I I I I I I 

.

. j 21 7'f ~ / G'J I 1 I I I I I I I I I I I I I I I I I I I I I I 

~ 29 7 7 ~~ '? (; 7 • II I I I I I I I I I I I I I I I I I I I I I I I I 
:h JO -C\{0 bf) (.,() ITRC I I I I I I I I I I I I I I I I I I I I I I I I 

;;J Jl -f~l C)/ C, "f • "5"~ I I I I I I I I I I I I I I I I I I I I I I I I 
l.:] ~ol- 1 SUM l_l:;. 'fiji C'il >< CHICK BAR (T,. wlre-ltllo<J NORMAL CK. BAR 

·_r ... -.~--.f·•· ;~~;:~~; ;;:MO ~:~ ... ==.-·- ·~ 
C. u",,., awrfea ol ••o.,h Ice. G. P lootl•t tee. 

.;. D. Ice ,., ... .,..,. ..... H. Pool •to... . .. 
,.-· . . ,_ 

READING D,_TE 

r------------+------------~ 

~r~ .. ~! .. _, :;::'\ ?· '/ ::;:--.:::~;::::.:· ~.~·:ti~·~~.:-~--~-'-..-::;:;;c:i~>~:::~·-~~·:;:::.;; ;:;::~} ·,.:. ;;-.'~:~··.: ·r·:~:. ·:·:::·:·· 

r ..: : l : il SUM 
.. .U : f. :1! .s• 

OBSERVER 

l{t).QAJ .4h't/ Fl/1 
SUPERVISING OP'P'IC!. STATION IMDI!X NO. 

13-03b4 -7 



•---~·~ ~· • -~ 'Rivedlnllnn ;fd,ll·--·i_ ... wnNT··,;:rl·:..:.·-··r·-.i2 ..... IWS FORM E-15 
L OC 

U.S. Dfi'AIIlMfHT Or COMMEIICE 
.No -tEAl 1STP•.,..,."' .. 

HAL 'R 51 

Ar. Clr.Si' 
STAT~~AI r COU;rrv--- - - RIVER - - 17~-7' 

t-T=:Ic:-:M-::-E'-r ((,lr-coc.:..o-,r.;IIO""F-;:0:-:::B""SE"'R""V""A-:::T-;-:IO:c:-N:-:R=-;I:-:-VE"'R,-f-;:T"'Ei;'"'~;;"i-'--~-~--,~r.:p:r:R..,-EC:=;~c;::~""l T;-;~-:::T;-;:1 'l~i;-lf.;-5.,.-TA"'N"' c:Oc:A-;;R~ .:;:':""o-:::~c;;;:;-;~~:-;I:=;N-:-U~SE::---F-ft o1 RECORD OF RIVER AND CLIMATOLOGICAL OBSERVATIONS 

TYPE OF RIVER GAGE ELEVATION OF RIVER FLOOD STAGE NORMAL POOL STAGE 
GAGE ZERO 

TEMPERATURE F. 

z• HRS. ENDING 
AT 

OBSERVATION 

• AT 
sf-M-AX-.--.--M-IN-.--IOBSH. 

Ft. Ft. 

PRECIPITATION 

P.M. 

2C-HR AMOUNTS At Ob 0..... a •ltDi{/lt line (-) throuq#o hOurs ,.c#pitat#cn...,. 
1-=-'c..;.:.:'-'-'T:.::.~~I-'-"..='Io~~s..-.f, ond a_....., line ~ throuqh hocn ,_clpitat#on 

0 ~ ; .i ,.,.hal>ly occurred unobservecl. 
,§5 (! -l·i I .'~= A.M. NOON ais !i~ .!= 

iii f"i i~l 
1!!: I ~~! ~j • 2 3 4 J f 7 I 0 It II I 2 4 J 7 I 0 lOll 

0 Ill I II I I II II II I I I II I 
I I I I II I I I II I I I IIIII I 

I I I I I I I I I I II I I IIIII I 
II I I I II I 111111 I II II I 

I I I I II II 111111 I IIIII 

I I I I II I I I I I I I I II I I I I 

I I I II I I I I I II I I I II II I 

I I I I I I I 1 I I I II ((II( I 

I I I I I I I I I I I I I I IIIII 
I I I I I I I I I I I II I I I I II 

I I I I I I I I 1 II I I I I I II I 
I 2 J 4 1 I , I I I 2 J .f J 1 I f IOU 

I I I I 11111111111 I I II II 
I I I I 11111111111 I I II I I 

I I I I I I II I I I I II I II I II I. 

I I I I I I I I I I I I I I I I II II I 

I I I I 11111111111 II I I I I 

I I I I 11111111111 I I I I II 

I I I I 11111111111 I II II I 

12J4JI7 

I I I I 

I I I I 

IIIIJIJIIII ta1 - :: n 2~ . ;:~ 
!%~ : :y Jl~ I I II I II 1 I I I I II ) II I II I II I 

I II II I 

II II I I 

J f J ' 7 ' '1011 

I I I I I I Ill I I I 
, lOll 

WEATHER (Calendar Day) 

Mar. ')(" f01 a/1 type• OCCUlT#..,; ~ 
eachday. ;: . E . 

j ;. -i 
l • 1 "I 

=~ ... ·Iii !. ! ii i &ii ;: 

RIVER STAGE 

GAGE 

fEADIHG ,_ 

AT lll 

_A.M. 

• .. z • ... 
REMARKS 

(Special observations, etc.,} 

·:;;11~ 24 fJj¥ h/ Jt'¥ -'-0 I I I I I I I I I I I I I I I I I I I 1 I I I I 

:))j :n;\ ~:~: ~;?::::7~C--~~-I~F~2;:=-'1--J~~~~-~'U.I!ot>G-'4---+--8: ..=,:f.:.: 1-=-:~:~:T::..j.. ~: -:-l: ..!..: (..1-1 :._:.:f-!:~:14: ~: ~: .:..: r:r::~:T:+:=+-+: ---lf-t-+-++-+-t-t--t-+---------------t 
' ·,:,:·.) (;/_jj) 27 Q7 ~ •,q I I I I I I I I I I I I I I I I I I I I I I I I 
,,....,. .. , l-~;r,,.Yf-~-4-4-L+--+---t--8+8+1-++H-*I-+!_J-:..8~H+H+-11-+-+-11-+-+-11-+-+--t--t---------------,--i 
<'!'~. 21 ~D 7 '£~ I I I I I I I I I I I I I I I I I I I I I I I I 
,'/. 29 'XI ~J (I,:J 0~ I I I I I I I I I I 1 I I I I I I I I I ·I I I I 

1 = i ... • 
~ :! &; 

SUM 

H:.~ 10 7<i t;' J r_. i- I I I I I I I I I I I I I 1 I I I I I I I I I I 

~.:,l,;,~_' .•. :j F.;:-:~'CMI~=DI::-TI:-::0::-:-M~OF~RIV=ER::-A~T::-G:-:::-::~M:::-E-t-f-''''-0~1-t-_.::;0--f'><"'---"'1'h;;~Ei"ii~<;;~;;:;~Nt;;:;~l-II_~_R_ICT_~.,_~ .. _,_~_:.r.~;a~::r;~E'W~-~R-MA_I -~-~-~--~~~-~-R~-~~--11 
!. ! l j 

. .. ~ Greote•t OBIEftV!:~ 

;~t< ~~§~?.~ ~§1?~;-··· 
•.~~~f11~.:EO:;;;;•r,•,•c,:.:'."ifl'':"Hli'0i\S00'"·l'i'>fC•:i>.il'.:it(O;i?.,:, >PF :•.:.: .:·· 

IUPE .. VIIINO OI'I'ICE STATION INDEK MD. 
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.,. 

.:. 

~.f 
·•.: 

.. _. ·~. 

cal) iver f dill l..Y 87 
STATE <.DUNT RIVE~ 

IOWA CASS 
TIME (local) OF OBSE~VATION ~IVER STANOAelJ"J.ME IN USE 

TYPE OF ~IVE~ GAGE 

TEMPERATURE F. 

ELEVATION OF ~IVE~ FLOOD STAGE 
GAGE ZE~O 

Ft. 

NORMAL POOL STAGE 

Ft. 

PRECIPITATION 

Ft 

1-::.::24:::;-H:.:,:R'-'A"TM:.:O~UH:.:.:T~S-t=A::,•.:O:::ab Draw a straight line (-) th,...q, hou'" p<eclpitalian was 
• • ..&.~. a.G a waved line (~ tlvough hourS ,.clpllaflan 

P.M. 

• '; • • probably occurred unol>senocd. 

~1~ !~ !~~ A.M. NOON 

24 H~S. ENDING 

AT 

OBSERVATION 

W AT 
t-1-----r---l 
~ MAX. MIN. OBSN. 

• I ~J-; ~~·1 iil.. 1 6 i-· 
& ~ ,liJ! JiJ• I 2 3 I 5 I 7 I 0 It II I 2 4 5 7 I 0 lOll 

0 11111111111111111 I I I I 
11111111111111111 I I I I 

3 ~4 L>L 71 I I I I I I I I I I I I I II I I I I I I 

11111111111111111 I I I I 
11111111111111111 I I I I 
11111111111111111 I I I I 

IIIIIIJIIIIIJIIII I I I I 

I I I I I I I I I I I I I I I I I I I I I 

1 1IL I f.l· ll I I I I I I I I I I I 

10 ~$" (/j 7) 1':11 I I I I I I I I I I I I I I I I I I I I 

" 't\7 7~ ~h 
I 

I I I I I I I I I I I I II I I I I I I 
I 2 3 I 5 ' 101 I :J .J 4 J P lOll 

u 7..2. S"''Zi"" 51( •03 I I I I I I I I I I I I I I I I I I I I 
14 7 5 !~}i' bLJ , 'iS 1P I I I I I I I I I I I I I I I I I I I I 

£!j _. rr[(j/ 5.L (oq I I I I I I I I I I I I I I I I I I I I 

i FOI 
-791 NA OCE 

u.s.---· -rMEr·· -p p'JMMr--p • 
10 A1 :~IC T~A 

IL W SEF 

RECORD OF RIVER AND CLIMATOLOGICAL OBSERVATIONS 

WEATHER (Calendar Day) 

Ab•• 'X' for all types aca'"l"! S 
each day. • ; 

: ... 

E . 
.. 1 

5 ! 'I 

! l li I .. ~ i &;; ;:. 

RIVER STAGE 

GAGE 

z READING ,.. 

~ AT \l 
c ~ z z 8 _A.M. ~ 

REMARKS 
(Special observations, etc.,} 

i6' 8? to_s 75 I I I I I I I I I I I I I I I I 
S(l / 17 "7)" l7o '7~ I I I I I I I I I I I I I I I I 

II II -

I I I I 

~1~8 ~~~·~.!Jr~=!~q··~1~!~~~·~~~~+--~~-ll-li~I~I~IHHI~I~I~I~I~I~Irl+l+l+l+++l +1-ll-ll-ll-ll--l~r-r-r-r-+-+-+---+-+---------------------;r 
19<))4 "Ja.t <(3- IIIII 11111111111 111111 
10 Cfb ?5 'S I I I I I I I I I I I I I I I I I I I I I I 
21 ~0 "? I / ~ I I I I I 1 I I I I I I d I I I I I I I I I 

3 4 5 I 7 I f IOU I 2 J t1 J d 7 I f lOll 

13 ~'9 C!1_ 7f I I I I I I I 1 I J I I I I _I I I I I I I I I I 
241 q /' 17'1) 7(> • fJ5 I I I I I I I I I I I I I I I I I I I 1 I I I I 
1s C, l, ("'fS 7 ~ I I I I I I I I I Ill I I I I I I I I I I I I I 

~0~~:~;~~~~~~+~~~,~Lq~~~L~~.J-+----r--~--~1 11 ~1 ~1 ~1 ~1~1r1r1~1~1 ~1 ~1 ~1 ~1 r1 r1 ~1r1r1+1+71 ~~~~_,~r-r-+-+-~~~---+-+----------------------1 
':../ - '- liP I I I I I I I I I I I I I I I I I I I I I I I I 

21 tl' /!J"'- ~~~ I I I I I I I I I I I I I I I I I I I I I I I I 
291"l;J ~ 7' 111111111111111111111111 
30 q~ ?(} '11 I I I I I I I I I I I I I 1 I I I I I I I I I I· 

31 'l$ 70 ~ l I I I I I I I 1 I I I I I I I I I I I I I I I I 
~Sic cr;_. /0 SUII ~~ f'S ~ CHECK liAR (For,.,,._.,,.,, HORIIAL Crt. liAR 

CONDn"IOH OF RIVER AT GAGE Gro~•••• -
A. Olt•tructed .,. rough Ice. 
1. Froaeft1 llut epen at go ... 
C. ti,,., •urfoce ef a~nooth Ice. 

D. Ice 1orge •Ito•• gege. 

e. lc• eorge .... _ gage. 
F. Shore Ice. 
G. P loat1n1 Ice. 
H. Poolato••· 

READING DATE 

OBSERVER &)AA) IJ!n ~11 
SUPERVISING OFFICE STATION INDEX NO. 

13-03b4 -7 

\ 

' \ 



. .:~ ·y,; ~ (CI leal) 

~. rcTl. nn r.z:C. 
.~j STA'I'~ ~w~ 

II rlll iver 

I L-... .:... 
RIVER 

~FO 
-791 . OCI 

U.S --- • -TME"• -- -oMMrn~r I 
~0 A ERIC ;TR~ 

AL ~ I SEI 

;:;. -1-fJW-/~ L'-Ad.S 
-·•.; TIME !local) OF OBSERVATION RIVER TEMP. I PRECIPITATION STAN&r IN USE RECORD OF RIVER AND CLIMATOLOGICAL OBSERVATIONS 

'j~ ~~ue• "' "''"" ••oo !m'>'la{{;~ ,(£,!,!!!.· ''· •••••c ~•c mo• 
r '·j ~ TEMPERATURE F. PRECIPITATION WEATHER (Calendar Davl 

,.:.:,_.,'.:1 .q
0
CD. 2C-HR AMOUNTS At Ob Dtvw a straig/rlllne (-) throv<jt houn~ peclpltatlan- lob•• ')( l01 all types accunl"'l B J • I! chservecl, arid a wuved line ~ throu<jt haurW p<OCipllallan each day. ;: 

;~•j ·~ , 24 HRS. ENOING l ~ l ~ >r .! ~po~abah~ly~ac~c~ur.ed~~.....,.~~erv~ed~,:__-------_J-~~~~~~rj ~ 
·:;~ . 1 AT t 1& l~~ A.M. NOON P.M. : 
·. -.~ OBSERVATION ii1 ~ i'"" : • t ! .. ~,_ s AT ii~ •l:t ~~l r j li ; 
g~ c:;: ;;,7; r;';;; ;q: •. li! :;·,·,·,·," ,",',",",·,·;,·,· ,·:,·,",", L 0 .... 

• r· 2 19 ~ j_ I I I I I I I I I I I I I I I I I I I I 
;:::~ , ~;,( . ) ) I 'f 3 I I I I I I I I I I I I I I I I I I I I 

::.~ • w_ l(oQj 17'/" I I I I I I I I I I I I I I I I I I I I 

:·:~:1 5 ~.) R .A ITI..J I I I I I I I I I I I I I I I I I I I I 
' '·J a s;- l . -~ .,3 1!-":t;' I I I I I I I I I I I I I I I I I I I I 

{~ : "tJ 11. 7~., it.~ ... ,. : : : : : : : : : : : : : : : : : : : : 
-~I1 ;0 ~t; ~~ :Z : : : : : : : : : : : : : : : : : : : : 
>(j 11 ·'?<]' {,/9• •7t7 I I I I I I I I I I I I I I 1 I I I I I 

;~:i~ :: :;; i0 ?f~ ~1~ I 
1

1
2 

IJ 1
4 

I 1
7 

1° ;•; I 1
1 

1
2 

IJ I•IJ 1
6 

1
7

; 1° ;•;•I 

:?ft~ 1

1
'

5 

:~ f?:?] ;];] b'3 I I I I I I I I I I I I I I I I I I I I I I 
;·,J -'l--, LL~, LL I I I I I I I I I I I I I I I I I I I I I I 

Ft 

RIVER STAGE 

GAGE 

~OING ._ 

AT ~ 

_A.M. 
"' 0 
z 
Ill .. 

REMARKS 
(Special observations, efc., J 

:~;j :: ~r~~ "7 a : : : : : : : : : : : : : : : : : : : : : : 

·.~iJ :: ;~ 6~ ~~~ '·.~2 : : : : : : : : : : : : : : : : : :~:+:+:-+-+: ___;f--.t---+--+--+--1, -+---.t----+--+-------------1 

·;:;:1 :: ~i 11 ~~ ~~ . 0 ~ : : : : : : : : : : : : : : : : : : : : : : 
'i-"'. 22 (o '1 f!;tJ s; 1 tf) ~ 
\-';\ 

23 7J 5'"1 c~ 

I 
2C (d- 5'"5 c5Lo • 0 ( 
25 ~ l) s::·s 51 2.22 

30 , )- ~~6 fill-

J 6 7 •• ,., I 2 J f .5 6 7 I t lOll 

I I I I I I I 1 111 I I I I I I I I I I I I I I 
I I I I I I I I 1:1 I I I I I I I I I I I I I I 
I I I I I I I I I I 1 I I I I I I I I I I I I I 
I I I I I I I I I I I I I I I I 1 I I I I I I I 
I I I I I I I I I I I I I I I I I I I I I I I I 
I I I I I I I I I I I I I I I I I I I I I I I I 
I I I I I I I I I I 1 I I I I I I I I I I I I I 
I I I I I I I I I I I I I 1 I I I I I I I I I I 
I I I I I I I 1 I 1 I I I I I I I I I I I I I I 

1/0."i' r\ >< CHECIIIAR (1'., wtro-trJhr) NORMAL Cll. IAR 

CONDITION OF RIVER AT GAGE 

A. Obotrvcte4 ..,. ,..,g~o Ice. .. ,, .......... ,... ., .. .,.. 
C. u•pper ••rface .l •••at• Ice. 
0 ..... _ • ...; ....... 

E.lc•t--1-ga ... 
P. Shore 1 ... 
G. Ploetlng 1 .. . 
H. Peol•to .. . 

READING DATE 

~-----------+------------~ 

r • : 'J i.; SUM 
.. H ~ ~ ! &i X 
OBSEAV~"'~ 

AIJt/F!J'I 
SUPI!AVISING OFFICI! STATION INDEX NO. 

l-3-03b 4 -7 



T~ 
()} ,. 

{.} 
t.. 

·u.. 

.. 

' 

' 

~ - ;;r - :=s (Cii• dille MC 

HZ ..{Jil.iJN J I<.., ~~,_., - Jill 
STATE I COUN(,.4SS 

I RIVER 

ICWII 
TIME (iocol} OF OBSERVATION RIVER TEil Pm I PREii'P';;oN 

STANOARO TIME IN USE 

CDT 
TYPE OF RIVER GAGE ~~~~AZT~2~ OF RIVER FLOOD STAGE NORMAL POOL STAGE 

Fr. Fr. Fr 

TEMPERATURE F. PRECI PIT A TIOH 

24-HR AMOUNTS At 0~ Draw a slralfl.l line (-) ~ houro preclpilallon was . ';' 
. . o!.served, arWI a waved line 1"'-''> hotn pnrclpllatlon 

24 HRS. ENDING ; .i ,..J.ahly occur>e<l uncbse<V«i • 
AT tdf = ... 

iii l& 
OBSERVATION ~ 'i A.M. NOON P.M. 

ai .. • !! .... !_!:! .. AT 
iil 

.... . .. '= 1 I: • MAX. MIN. OBSN. a • ,liJ• J J 4 J 1 I 9 ICII J 4 J 7 • ' 1011 .. •• .u-
I i(O L/!1 Cit I 0 I I I I I I I I I I I II I I I I I I 

2 :1~ ~ leD I I I I I I I I I I I I I I I I I I I 
3 77 53- t./ I I I I I I I I I I I I I I I I I I I 
4 q•J bD ;?I I I I I I I I I I I I I I I I I I I I 

' 'V5 II& {r2 ;20 I I I I I I I I I I I I I I I I I I I 
6 -77 ~/ Of.. l"'n'r I I I I I I I I I I I I I I I I I I I 
7 73 S"lf ~oil I I I I I I I I I I I I I I I I I I I 
I 7$ S"l b"J I I I I I I I I I I I I I I I I I I I 

9 ?.J..( .y'.t_ s., .!f.5 I I I I I I I I I I I I I I I I I I I 

10 ?b S} {...L I I I I I I I I I I I I I I I I I I I 

II 7/ .q! 5E J 42.- I I I I I I I I I I I II I I I I I I 
12 /o'l f_j_ 5I I J J 4 J 1 I 9 101 I 2 J 4 J 7 I t 10 II 

u 7-s- 51 1~7"""' I I I I I I I I I I I I I I I I I I I I I I 
14 .«2 I~ u, I I I I I I I I I I I I I I I I I I I I I I 

IS /.,~ ,...1 ,_{;_.f I I I I I I I I I I I I I I I I I I I I I I 

16 

""' 
~, 1.."' ~~ I I I I I I I I I I I I I I I I I I I I I I 

17 .., () C'l u~ ,2_6' I I I I I I I I I I I I I I I I I I I I I I I 
II (,q $(:) 50 I I I I I I I I I I I I I I I I I I I I I I I 

" ?s L{S"" ktJ t(j:f I I I I I I I I I I I I I I I I I I I I I I I 
20 ~- lq7 $'~ I I I I I I I I I I I I I I I I I I I I I I I 
21 t;·fS FU l.£t~ I I I I I I I I I I I I 'I I I I I I I I I I I 
22 ~'? v ILl~ I J 4 J PltiOII I 2 J 4 J ' 7 I '1011 

23 f:o ~9 5)....-1- I I I I I I I Ill I I I I I I I I I I I I I I 
24 ~ w~ ,;,q - I I I I I I I I I I I I I I I I I I I I I I I 
25 :;('/ 7/t; ~, I I I I I I I I I I I I I I I I I I I I I I I 

26 _5f, 1./'{ 'JI I I I I I I I I I I I I I I I I I I I I I I I 
IJl ~~I lifll.b ~ I I I I I I I I I I I I I I I I I I I I I I I 
28 ?i 4 <""O I I I I I I I I I I I I I I I I I I I I I I I 
29 ?r 1{1-- 50 I I I I I I I I I I I I I I I I I I I I I I I 
30 ?3 ..,,_ 

~ I I I I I I I I I I I I I I I I I I I I I I I 
Jl I I I I I I I I I I I I I I I I I I I I I I I 
~~~ SUII B'.S?.S _D_ >< CHECK BAR ('"' ,.,,._•lllhl) NORMAL Cit. IAR 

CONDITION 01' !liVER AT GAGE Greoteet 
READING DATE. 

.• 

A. Olli•trvcte4 1:tr ,,p. •c•• e. Ice .... ,. ... CIW ....... /. •. ......... , ..,, .,... ....... P. Sh .. olce • / 
C. 1/pper .... rt.ce ef ••ooth Ice. G. Pleatlllglc•. 
D,Jco-.. oMwo ..... "·Pool or .... 

='ORI u.s. ~lEN IUIE 
'Ill NAl >CE~ ) ATI IIC ~ RAl 

N. .... , ............. _WE .... ···-·· ..iER\.. __ 

RECORD OF RIVER AND CLIMATOLOGICAL OBSERVATIONS 

WEATHER (Calendar Day) RIVER STAGE 

-
M:Jrlc •X' lor oil types occu"l"'il i: eacltday. =J 

l· GAGE 
~DING :I .. . 1.:: AT u 

.i .. z . "1i "i .. Ill . ll .. REMARKS ... .. 
i •1 z r ! ! &ii t=:; "A.M. .. (Special observations, etc., J 

L .. .. 

"' 
' 

. 

. 1 - 'i SUM X r H i ... ! ~ .. L .. 
OBSERVER 

#<JAN AM-Phi 
SUPERVISING OP"P"ICIE STATION lhOt:X NO. 

13-03b4 -7 



APPENDIX D 

YELL LOGS' 

D-1 



i ., 

... •· . ' 

·~ . . , -

. 
·.. .! ; Side bole a are 8• • ........ 

~ yards of gravel 1n hole. 

.. •· 

81ZC AIIOUNT ....,.YO . 
MPTMYO •wz• ..... . . 

... PeN ltOTTOII OP ptPir 
.. 

TOPOfi.PIN MAUOPPtPir I .. p • AJIOUin' 

Our well -~ <~~~:~.-~· ~~j}.. 12 ... 35' 35' ·aur:race . 

1.~1 Ai:~f!'I.A1" ~+.+:.,,.,.. 1: ~ 1_~1 ~i'I'}A ' ;~}~4~~~ 
25' . 

' ·-

lQ' ~~·9• 1919 II Drive ehoe on tO_'O_ •' • -

.. 

' ., ··11de hol e cased wi tl~ 8" pipe Wi h drive ahoe ::»n bo tom . 
• -
. -
Driar~--------~--------------------------

~-------------------------------------- Prom _____ fut to -------...1•t 

~------------------------------------ From ___________ ,.., to ---------...1-
AMOUNT IN PCCr IDND 01' 8011. 011 P'OIIIIATION · 

.. . -. _ .. 
.. 

I 

. ~: 
r-.., 

. i 

·' - I 
. ; 

···. : 
. ~- . - ' :. ·i<·::· . ... 

Log QfEigehQl~a- Kain hole alre~di drilled :• 
-~,.. 't;;.; • . 4 

. . - .. . ···--·- .. 
25 Olay 35 

_,._ 
--~-~_-... , . 

.::..:::: 

! 

15 Fine sand 50 I 

- -
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~ ·,. 

...: 

~ -~:..~ ...... ..• I''-~· . '. 
·..:~-y:··, ·. ·- .. (.~;·~=-~~·· ... ~.r:~~"'---,····- .... 

·. ' 

. 
I··•· ·- •· ~;.~r:. 

~ .(,!. _ \o~.L :~ ..• 
... --··. ": . 

l···-:-:1! .·.~-~~·~::... 
. -~:·: . \ 

~~-~-~-~------
V)o.l lJ8 

•. 

• ,_ 
; 

1 
i 
' .I 

.-.· .. 

i . . · 
~,·,~·~:...:- .:-· . ,' 

: :.· . ... 
. . . 

A. ...... -.-: _ ..... .;,;._- . 

-Q;-.:..=.:.~ ·.:::-·::.·· 

.. . ~-j ~-·~'" 
~--~_-:-_~ ......... !!;~ 

_,.. __ _._ 

·-----­·-;,. 

. ... ,._. 

... ·· ~ 
.. .; .... -.-

·- !~' ":U.:.··· •' ._ :,._,., -:::·r. _-:~;..,.· ~! # ·-.-. ·-: 
·,'I 

_.., 
.. -:-...:._~~-.:-A~~~__,. 

. -~··.: ·. ~~: .. --~--~--~-· 
-~.;. ;..,..;. 

T··--
' \'1 .• : ... 

~-
..,_ t 

-~ 
.. · · .. :;t 

'\4. 

.· 



-·:-·:~~-NJ&t: .. ··-~---·~ ..... 
~~ . . . • . ~ .. ~r.~ 

~... ·: .... :_ . .; .• -~·'•"'il':". 

·I ~E WEU.'COMPR ':-- I ...... 0 • I X T H A v K " u K 't 
· 

1 
DES MOINU, IOWA \ 

Dnun ~~~-------C1_t~1~o_r __ A_t_lan __ t_1_c __________________ ~---------------------------

Wt/1 i.s locottd ____ mi/ts N-E-S-W ond----"'ilts N-E-S-W /rom.----------------

i1s lu-· ----~ ----~ Sttti011------ TOfllfiSiaip ______ Rangt-----------

Drilling starltd __ ...:De:..::.::c:...:•:...-=1~6'----------''9.3.L Ctmtpltltd __ _.J._.e""'n.........,l._S~o----------....l9-J2-
~ X 0.... 
Wt/1 No 1 Kind of WtU Grayel pecked . Si=t holt starll'd 12 ifl. 

Finu/a __ 1:;;;;2:;;;;_1 __ G. P. M--------- Static htad___J§~...-.9_1 ____ Drau:dou; . ..._ ______ _ 

Water was first mcounltrtd a1--.J.J'-"5 __ ___.;,. __ _.1:..Nl,.,..,.d.~---APtros. Ami. lS GPM Tmrp ____ _ 

RECORD OF PERMANENT PIPE TEMPORARY PIPE 

SIZE AMOUNT DEPTH TO DD'TM TO .. -MAKE OF PIPE SIZE AMOUNT 
PIPE OF PIPE BOTTOM OF PIPE TOP OF PIPE PIPE 

OUr v~ 11 ... 
12 11 :35' 35'· i Surf'.-ce StPe'l ! 

121 25 1 (S trainer) I 
10• ~)' 9!' i 19' 9' Steel 

I 
I I 

I - I 
10 1 1 DriTe shoe 

a• 2 
' ·.·• 

Dr1Te ehaea 

Dri//n __ ~J.L•.....!:!lic.!..~M~e""io.~~lu;t~ecAroJ~~e.__ ____________ From Sur/act lo• _ _.:::B~?._'--"6::...•-------Jfttl 

Drilltr__,..--------------------- From ______ /ttl to ------./ttl 



----------- __.W.eU #-~----------------

J
il, ~ j:Y.O"YY' _ ']>la.ns -- ~-i~_.¢(At~t:'~--~ _Si)PP'i Fil£~ ____ .. _ __ ----·-····· 

_ ____ . ____ Side.. . ..hDie.s _ -~~-aeep_ _ _____________ ... . .... -----·-- _________ ..:. _____ ........ 
1 

--------#-------------~W~d~l_F~~=---------------

. ----~-r:nwnt (Qt) ______ _:Thio.Ldeptt}_ ~fr)- ------------------
-·-·-·_:]_1 ___ __;..Tl~op. &i \ 7 1 

5' ~~I 
-· -

j! _______ f1' ____ c._ I o&od~..bl~ C.f~-~'\ ---~----·-· --------------· 
I 

1 
I 

Ul &nd t ~~I ---·..3<J35 -------+i 

__,_4~&7_1 -------=Sc.=n=d=~'--'-'hm~~----·--=8=1,__' ________________ _ 

------- ------ ·-·--- -----------------
. 

----~; __ -- -·-·--:·---- ------------·------·· ·----· -····---

----- --- --
i 
I 

- I 
I 
I .. .. 
I 
f 
I 

-· ··-·--·-· ·--·---·-- --- ·-·-----
- t~ .. - .. 

-- ---~1-------·-------
j! 

I
: - - -- . ... ----·· . .._ . -· .. --. . .. I 

I -

--11 - _--- -~ -- ~-~ -==- -~ ~~ =--~ -
,. ,, 
I! 
'I I. ,, 

.. _ --- ---·------



T ... ~~ ~~~.!- A~?N~~AN. 
DES MOINES, IOWA 

··- --· · · · ·- C1 tv Vater & Power Route Drilltd [fW· ___ __;~!.~~;__;___;,~~..;;,;;.......;;;=~--------GI · At1 an t1 c~.-.=-Io=-va~----

Wtll is lotaltd South o£;!s1.~s-w Clrld ____ milrs N-E-S-W /rOHI_. ----------------

;,. tht ~~ ~ Stctitm ------- TO'Uiflshi/'------ Ratrgt _________ _..,:;..... 

Drilli"g slarltd 7-JO ----~--""'-=--------'---"'9 46 - Ctm~plttrtl . .., ____ _,8-~2--------.......l.'~ 

Wtll No ' Ki"tl of W tll reeder Hole 5 ... ' -~..;;;.;::=--=-==---- Dtptls, __ #/L~ot.----- Si::t holt .slarltd 

Fiftish a• G. P. Itt Static htad-------- Drrrj,-tJoti."--------

Wattr UNU forst mcotmltrtd at: _____ __..._ _____ •.;_·_-_ Attroz. Amt .. ______ TtmP·-----

Rtm4rb·---------------------------------------------------

RECORD OF PERMANENT PIPE TEMPORARY PIPE 

SI'Z£ AMOUNT DEPTH TO DEPTH TO MAKE OF PIPE SI'ZE AMOUNT PIPE OP" PIPE BOTTOM OF PIPE TOP OF PIPE PIPE 

·• a• 55' Set inside ho.le 
.. 

.. 

10 1 49' AttaChed to t pP of a 12• - o• lcmg atreine~ 

Cast iron strainer shoe - ., op I 
1 1211 I 

' . i 
I 

fh1, 10 1 casing ion ten) of atre ,.ner ie in 5 J1 inta with coapli ~· tu: ~ed 
down. 

I ·-. 

C>ri//tr.:...__!d. __ A_t_e_h_e_a_o_n _________________ From S11rjau to ___________ fut 

Dri//rr·---------------------- From ______ fut to ------fttt 

Drilltr·---------------------- From ______ /ttl to ------.fttl 

AMOUNT IN ,-EET KIND OF SOIL OR FORMATION <BE SPIE'CIFICJ TOTAL DEPTH FEET 

1 n11 :Brick &: Concrete ., 
24 A little of everythi~ mixed t~ether Lotlae ' 

eaTi ty wee found from 7' to 20' - filled it I 

' with J tons of send. i 11 . 
22 SBnda t011e "~ 

Quit dr1111~ at 60' when ~I!IIYe~ _brokf!! 

1 through between 53' & 55'. 



I i 

l 

I ~ 

. -.....,.. , .. ,. 

~)/ 
I 

lA 1 .1 
lA 

j. 

I I 

I 

. "( ~ . 

I 
• i 

I I I 

'' j i I ll I 

. 
----~-------·----~---------· r--·- ~ ---~-. i.. 

' j . 

I I f • 

.· 

•i 

,. 
-

~~~;~~~~~~~~~~~~~ . ~ 

I I t vf • ·'l .~ ... tl 
I l l _i 

- · 7 
I 

L• l t ! I T 
I 

J 

*------~~ ------------·--+--~. · ------~~-------------+---------~\~4---~~,~~·---~-------T~~~~~~--~~~ 

f :.-=:.:-: - .. := . :-~ --~ .:_: ··~ .. : ·:...::-::.-.. -.. ·-_···.-_···+ :.-_-__ :.--.:-: ~---_-+-.. ~-=--=-=-=--~=- If'-= k;.t 
---.. ·- ··-·-·t·-·······-- ii'- ·-······ ··-·- ··-·----·-------------~- . ··- -· . -f~ H 

. '~m-~ ~....qv-.-.·,,,~_.__ ---+-------·----- ------- +---------1-~-....,.-.,....,....;_-+...J{r--_._----+-..,.---~,..--L ,_ ----------~---~-------·-4---------~+----~~~~~77r·,~-5.~r~h~A~,~~,n=--+~------~--



~W~!: ~~~: A~?~~ANY 
DES MOINES. IOWA 

iJrilltd for:..__--:C:..:i:...:t:.ot.Y......::::O~f.....:A:.:.t.=.;l:.:an=.:t:.::1:..::c::.a,--=I:.:o.=.v=a-....... ==-"'-=-...,...,..-=-.,...---"at Snnnxli de Park 

Wt/1 is loctsJ,•tl ____ ,;lts N-E-S-W attd ____ miJts N-E-S-W /r01r·'----------.,;..-------

in thl·----~ ----~ StctiOtt------ Taumshi, ______ Range __________ _ 

Drilling starud ____ ..=J:...:'Dll=e:....::l:..._ _____ -Jl9_1l__ Ctmtpldtd __ ...Jillt.lu.,.,l.o.;7~~--o1.__ _______ ~,9...3L 

•' ·'-<.~.-:;,..I 
Wtll No , 4 Kind of WtU !'horce Pet. Dtptls __ ...;4""'2.._.fa..;t ..... .__ __ Sist holt starttd 48 i•. 

Finisls _ __::l;;:;:2:...1 
__ G. P. M---=1~80~--- Static Juad __ ..,.l.,£5 _____ Drawdtn~m'---A?J-..~-___ _ 

2 ... · Waitr was first nscounltrttl 01--:.c.2--.-·_.in Send grave}• = ·. Appros. Amt .. ______ Tttt•l-----

Rtmllrlu 

SIZE 
PIPE 

121 

Yell wee completed vith 21'3 1 of 121 pipe With 20 1 61 of 11 1 wtreiner 
atteched. Well vas packed with 22 ton of gravel. 

RECORD OF PERMANENT PIPE TEMPORARY PIPE 

AMOUNT DEPTH TO DD"TH TO MAKE OF PIPE SIZE AMOUNT 
OI'_PIPE I!IOTTOM Of< PIPE TOP OF PIPE PIPE 

21 t 6• 21' ,. · .. 48• 2.5' 
i 

42• 40' 

! 20' 42' 

' . 

- - ·-· 
I . 

Drilltr ___ .....;..Ca.;;..._rl;;._A_l;;;..l;;;..e;;.;D;.;.,_ ____________ From Sur/act to, __ ....jf...,.i._.nol.l!iulu.hol...-:l4~2.._ __ -lfut 

Drilltr--------------------- Frott•------ /ttt to ------fttt 

Drilltr--------------------- From ______ fut to ------1ttl 

AMOUNT IN FEET .KIND OF SOIL OR FORMATION 18£ SPECIFICt TOTAL DEPTH FEET 

3 :Black Soil ":\ 

15 Yellow Clay 1A 

2 Dry Sand ?n 

.5 :Blue Clay ~c; 

10 J'ine Sand ":\C: 

5 Gravel and !ouldera h/'1 

.2 I :Blue Sbl!le h.? 

.· 
i 



Side 

I MUnr-c. vv C.L..L.. "'-'-'••• r "'', • 
23.0 SIXTH AVENUE 

DES MOINES. IOWA 

Atlantic Vater Dept. ., Atlant1o, Iowa 
DrlllH fw---------------------.---------·-·. ···-·· -··--····- I.··-. 

X 
, ,u ,. ,_.,.tl. !) 00 t t ws. N··.S~ .-___ _. ... _., N-•.s.r ,._ _ __;;L~i_.g"""'h-.t.;;.......;P;..;l:;.;an~t.;;..,__...__ ___ _ 

,. -. ----\4 ----% s-11------- r • ..-;.,_ ____ •• ,., ________ _ 
\ 

Aug. 11 .,_j!_ c .. ,s.1.t~. Sept. 15 
Repaired Gravel . 

·,...51_ 

,,, N•---=-S __ ~~N ., r.u Packed Yell D•ll• ts5 1 rrom toa; .. .., ...,w._ ___ _.j.._ .. or 121 pipe. 
10• .18' ,, .. ._ .. _ _,;;;;..;;_..__ G. '· II IM1i6 . '-' _ o.,.._.,~ ..... .,.._ _____ _ 

'fl'.trr-. ~'' -•-•rr.J a1 AllrN· A•t ,.,.,. ___ _ 
Old screen in good shape used -agl'.in. 

~, •• u Did not pump this vell, repair Job. Drilled Side Bole #2, 
Used carload or gravel. Shot side holes 1n·at 60, 65 & 77' dept~. 
Ye furnished 57'41 or 81 nine no olu~ on too & 41 1 11 o! 10• nine I I • 

Jt!COIID OF PIIIMANENT PIPI TDII'OII.UY PIPE 

Ill& .a•oulfT D!PTII TO DUTil TO •.au or Pin IIJI I AIIHIIT PI PI 01 PIPE aono• or PIPE TOP or PIPI PI PI 

2' above 
ole#2 e• 57' 4• 5S 1 Surface Standard 101 1)')' . n 

! 121 11'111 ~1' 11 1 Surface Standard 6' 15' 
.. ere en 1 .:z 25' M4 1 '§q I Thorpe Everdu to- -

F 
(Zjol( te-

4J•J• new, 59' Surface Standard 

1 old Joir t . 13 '..2.1 

0 

Drlll#r--.:E.:... -=E~. _,;:.Y-=a~l=ko=;e.:.r __________ ,,... swt~• ,. 8 5 1 on #2 s1d e h ol ,_, 

Main hole & #l eide hole drilled in 10~2 by· Me1ste'l"'
1
,. 

Drillrr ~ ''" ------lr•• 
Drillw------------------ ,,.., ______ ,..,,. __ ___;, __ _,,_, 

6' 
6 1 61 

6' 
22 
10 
JO 
10 

&1 .. IW MilL .. rOIUIATIOII fK I'ICiriCJ 

12 S!de Bole 
Concrete floor 
C~n~ers, bricks & r111 
Slack dirt top soil 
Dirty sand & ela1 
Chalky yellow clay, fine san~ 
F1ne sand rook 
Sand rock 

? 
lj 
JS 
4.5 
?S 
8.5 



&t#fl""WUTUII •• f •• , U.Ofta, Neon~~~'~ .... 
~- ----- --- -- - --

! . Conttact. .... ~!~ ... !!.:..~~~~---·-·--·-···-··-··-·-·······-·········-···-·L ~4.lt66 ---······················-····················-··-··· 

.. City and State.. ___ ~!~!!!~-'--~--·--·-·-·-·-··-··-··-·····;.. ....... Driller --·--··!~---~---!.!Y. ........ .:.. ... - .............. . 
· ----···· -~ -~--- ·-··--· . ---~ M-1 · . ktla ef ~-1•• Cnek 

3. Well No .............. " .......... at test hole No ......................... WelllocatJon {attach map)·----·----·---······-····----··--······--·--·--···---·-·-

--~-~~_!~ .. .l!."!M~--r!!~---·-·-····-··-·-·-··········-·-·-·-··-···--·--·--···--··--······-·~---·----·-···· 
4. Work completed .. ___ _ ··--· No of man hours as charged to job on. time sheet ....... - ........ _; ___ _ 

5. MATERIAL: WCGTH OIA. 
GAUGE OR 

WALL THICKNESS • MATERIAL TYPE 
NO. OF 

•'oPENINGS 

6. Screen ...21~- .. 12~- ______ } _ _... ___ ftl.t.wl.tM...Ihel ..... IJMt.C.Cf.t __ ___!_·_ 

7. Inner Casing -»!__ -12~... .C:Ut . ..k•---·--· - ______ __%._, __ , 
·s. Outer Casing ---·---·-=-- ··------
9. -'~--·-.tons of gravel used in the well. Suivac. __ -----------·------

------1D~------~--
Sizl of Bowl --------'--~~----··-·· Staaes 

10. Test of well. Did you use test or pennanent pump? __ .tan .. __ _ 

U. Size or orifice___i __ i.unch by --'-~ch. Orifice tube reading __ ..~inches. 

12. Pumping test- measurements from ground level: 
.. · ..... 

Till£ U.M. STATIC DRAWDOWN PUMPING l.IV£1. 

--L..U...-- ---llD---·· ·--14.!...6.'!..-- --··-·--· 
4 u. 210 -1.4.! .. .6.'!..- -· ---10!.._. ___ -.24~ .. ..1!.!._ 

2. ~1'. J17-- -14.!._.'!..._ 14' -21!.....6."--

1 - 517-- 14' .. .6."-- --U!..6!"-

-------

13. Recovery in 5 minutes ....... - .. f.J.l--ila--lO--.aec.---··--···• in 30 minutes-·---·-·-----------···-··--··--···----·---------------··--

14. Did you seal bottom of well? ···-JIM----·· Thickness .. J/1,6 ... .inches, material....ft&ial•••··•CM1- pl•te----···--·--··-· 

15. Well underreamed? --·--··--··-From ......... - ..... reet to .. _________ feet, ···--··----feet to·-···-···-··.feet. 

16. If all screen was not placed at bottom, state how it was spaced. 

From. ................ .feet to ................. .feet: from ................. .feet to .................. feet; from ................. .feet to .................. feet. 

li. Depth of well from ground level t9 top of plug ........ .l1! ...................... Size of drilled hole ........ U~-------------·--·---·---··-··--

18. Was cement placed around or between any of the casi~gs? ........ .-. ........ ·----:----·--··------------·-······------·--··-·-··-··--·-----

19. If so, state where, how much and method used.---·····--····-------··-··-·-··-~-----------·--··--··-.···--··-----···-·----·-··-·--·---·--·--

--·--··-·-··-······-----· -----------·-··-······---··············--··········-·········--------·········-·--·--···'"'···-·······-······-··· .. ·-
--·-·-------··--··-··-···------···-··-··-·--·-·······-··········-·-············-··--·········-------·-···-··-······-········----



•• '110- --&-& ------ . -.- ~ 

. /' 

·.:ONTRACf .............. ~~!.~.~.!. ... ~ .......................... -······-···················-;-··-···-·······---·······- Well No •. -~---~---·-·---
Log of ~.-ell from ground level: 

···············-··-·-·· to ···-··········-·-···-··· 

0 17 
--··-··-~·-··-····- to ···········-······-······· 

17 Zt 
---·-······---··-· to ········;······-··-·--

Zt 75 ------to···-·-----

-·---··-·--··-·· to ----·----
_to ______ _ 

_____ to_ .. 

--·-·····-·--·-· to ·-

---·--·-- to ··---------

-----to···-----
-·----to·-------

----to--------
to-----

____ to _ 

_______ to------
------to------

T zs• 
DriUed Hole 

-· PIUI 

---~~~---·················· ·-·······-······-··-···-···········-·-·-·-···-·······-···············-···-·--··· 
...... ~~~---~---~----~~'!!-~·-···-·-··-··-··-···-·-··-··-··-·········-··---···-·-··-· 
···---~~~~-~'---~-~---~! .. !.!!!!!_ ___________________ ···-·---· 

... ·-···· ·······-----.. -----·-·····.···-:-·----·--·-··-··-······--------·-------------------· 
.. - ·-····------·--·---... 

·-----------·-····--------·-------------------------------·-···-· 

-----·--·---·-------------------

55' Gravel Pack 

Screen 

75' 11111111 

,,. 

ZO' 
ClayPadt 

_....,..,.,. 
Cuina 

btension 

1 • ::-.;7,,"7',-;:;:"0-;;:e-:; ;-.-;:.;:-•-::~.:: •· ~- ·~·· .o ·•• ~ O••e ~ •:~ ~ .o· -J a• •, • f I I f f , e , 0 f ' 0 • ,, I ••, ,/1 ~ f 

. 1~'~-!·~·-·~·~·~·~~~-~~~-~·-·--~··_. __ ._'~-~--__ ··~t--·_· ___ ·_·~--~-·_·_._. __ ._~ ___ ._·=_· __ .. _._,_._._,_·_·_· __ i· __ ·_· ... ~~~~--~--~--~~ , • .• ·•, ,·, '· •.• ••• .-:,. o· • .•· ~ ,~ ..... •:. -~"·•· ;• ~, ·-~ .• .·. •· •··. • •·' ;-~ .. • • .... ; ., . • •. ~ • . • • . • r· .. • , .•· .. ··;., .. o,. _.·:. -.• , .• •·· .•.1 11 . · t'tl.\ ..... -~··· ..... •.:•• ei.'e•l 
·~ . . .. . . . ·- . . 

h-e 
.I 

NIIUrJI 
Ground level 



T.. ~PE WELL COMPAN. 
a~•o •lllTH AVIl"UIE 

DES MOINitS, IOWA 

Boerd ot Vaterworka & Electric 

..... 

o,;u,l for Light & Pover P11!nt lfruBteea of __ =A...:.tl"'"'e::..:n=-t=i._,c ..... __,.I.zo..:;va=-------

Will is /acat,•d ____ rrrilts .''f·-E·S-W Ollll, ____ rr~ilts N-E-S-W f,.o . ..._ _____ -'----------

in lht·----!4 ----~ StctiOfl ______ Tou'ftShip ______ Rangt-----------

DriJJj,9 sla,.,,tJ: ___ -=a~t.=.l1:.t,.;/4:.:..!2~--------''9-- c~~mp,,,,d-_____ _.l..,.o'-1-/_.,t,I./..;;,;4 .... 2.._ ____ -.J;; __ 

Wtlt No 7 
Side hole 

KUul of WtU crayel peck Si::t holt slaP'It'·ILd _ _,l..:=6!!..-_-l;,._ 

FU.i.sh_--::1==2::...1 __ G. P. M----!:22~2 ____ Static htad __ _..2...,4_' ---- D,.au:dot..7t.__ _ __.lo.,A;7_1 ___ _ 

L 1o 
Wal" U/GJ' fiP'sl nuourtl"td a''-' -~---Jin. ________ Altroz. AJJJI., ______ Ttmt·--""'2.::....--

Rtmo,.b~------------------------------------~----~--

51%£ 
PIPE 

121 

6• 

a• 

AMOUNT 
OF PIPE 

25' 

11'5" 

so• 
65' 

42' 

RECORD OF PERMANENT PIPE 

DEPTH TO 
BOTTON OF PIPE 

DEPTH TO 
TOP OF PI"E 

821 81 

57'8" 

so• 
65 1 

42 1 

2 1 above 
IIU!'fA~ 

57'81 

46'3" 
SII!E HOLES 

Sur! ace 

Surface 

Surface 

MAKE OF PIPE 

Thorpe Everdur · 
Screen I 

TEMPORARY PIPE 

SIZE 
PIPE 

AMOUNT 

attached to acre~n 

East aide hole 

Borth aide hol~ 

South aide hole 

o,.;//"--.a~R,ge~'3-....J:l.M~ec"-ro~o,.;er;;z;y.__ _______________ Fro'" Su,.fau to·-----------1ttt 



/.A~tern ~pang, Inc_. 
Omahil, Nebrnk1 

wea er ... 
~·tN~CT... . . ....... /\ tlant.ic •. low a ................. . ······· ...................... ; ............... . Well No .. -..Ll ................ _ 

• 
.; of well from &round level: 

fill fill 

... 0. ...... . to ........... 3. ........... . 

..... 3 .......... to ......... 16 ............ .. 

......... 16 ............ to ......... ~8 ............ .. 

......... 18 ........... to ......... 2.0 ............. . 

......... ~.0 ............ to ......... 2.6 ............ .. 

.: .......... 2.6 ............ to ......... 31 ............. . 

........... .31 ............ to ......... 3.8 ............ ". 

.. ........ 3.8 ............ to ......... 4.0 ............ .. 

........... ~.0 ............ to ......... 4.8 ............ .. 

48 74 ............................ to ............... - ........ .. 

74 75 ............ ............... to .......................... .. 

75 84 ........................ to ........................... . 

84 86 ------···············------- to .......................... .. 

............................ to ............... ------

............................ to ------.. -----------

............................ to ................... - ..... . 

T 
~2" • 30' 
. lied Hole 

f .... 

............... -T.o.p. .. soil., ... bla.c.k ........................................... ·.: ................................. . 

Cr a.y .. & .br.own .. .clay ............................................................................ . 

. Ulue ... clay ... , ... sand ........................................................ ·----------------
. - ~· 

. ......... Coa.r.se ... and .. .fine ... s.and~---small .. .g.ra.vel-,---bl-ue------· 

. ............... .Coa.r.se ... and .. .f.ine ... s.and.,. .. ..g~av.el.,. ... l;).u.f.f----------

.. . ......... Coarse ... and .. .f.ine ... sand,. ... .gr-av.al . .,---boulder-5-----------
.- -

__ ...... Da.ko .t a .. .s a..nd.s .tone ..... --------··--···--........................ --------------------------· . 

. ..... ----· .. 'i. ell ow ... s b.a.l2 .......................................................................................... . 

. .... _ ......... oako.ta ... s.andso..tcne.., .... f.i:te-r .. -ti.q-h-t. ........................................ .. 

............... .P.~~9..t.~----~~-~-9-~.t9.D.~ . .I. .... m~.4.tw.n_, ____ ;!,._QQ.$..~ ............................. _ .. .. 

................ X~.~J?.~ .. -~.h-~J-~ ..................... :~·; ................................................................. .. 

Sandstone medium loose .......................................... 1 ...................... .& .................................................. _____________ _ 

.. .............. XgJJ.9.~----~-l}_{:IJ~ ................... _ .................................................................. -

---.. -----........................................... ______ , ______________________________ _ 

63~ 

64' ""'I Pack 

ScrHn 60' • C&sanc 

_....,...,..61:1' 
c..sanc 

bteMIOft 

•. -=-· ~ ~~~-:: :;:-.. 7 ;:.-; ;-.-;: ;:-. -:-.. ~.:: .. • .• -.••.•. ; 0 •••• •. ' ' • •····· .... ,, .. •· .... ··· ···~· ;- ..• :. • •. ~ i • .. •• ,. ·.. .• ; • . • . , ~ • . . ' • :' ..; .. _- ••• ~ " . • • ~ 
•.• ·• • ,·, •. •· •. r. . . -·· • ..... • . ~ • ..•. -· .-'! •.• • . •· •·. • • • .. . • • ... • _L , . .. . , o• • • . •. .. . • • , . . • .. . r .. 

,., .•••.. 1 0"' ·: .. 1 •. "t I •. ,:tl l I"' f"."'oe .• t •. I ••• ···J 
~·~·~-~--·:_·~-:~·--·~-·~--~·~-·~·~·~-----~·~·--··~~·~·----·-----~~------·-·-·--------~~~~~~ .... ~~ 

Natural 
!ilound lMI 



ttflp4•II/Utlnt 'Mlf"'l O..oha, Nelwool<a _ WY eu. aaaava .... ~~ • .,-

1. Con tract. ............ ~~-9. ... ~--~-~!~~---··-······-·········-················································Date._ .... ~.r. .. ~.~----~~---·············'········· 
City and State ....... ~-~-~-!.~.t ... ~.~---···-·····-····-···---·,·················:: ..... Driller ........... ~~~ .. !!:~-~~---······················· 

3 w II.N. lO . -.. h. 1- N-·--· .. 66-Z w 1.1.1 .. ·. ( ) UO' eut of wll I 6 ----- ~· 
, . e o ......................... at test o e o......................... e ocatton attach map ----.......................................................... . 

___ IJ1 .. ~.!~1. .. ~!-~ .. !~·~~-----········-·-···--····-·--··-·-·········--···--···----········--··--··-··--··-··-·---·--··--··--·---···--······-··--··--····--· 

4. Work completed ... ~.Z ... ~ .... -~~---·····----------------· No. of man hours as charged to job on time sheet ...................... : .... -. 

CiAUGE OR ,NO. OF S. MATERIAL: · UNGTH DIA. WAll THICKNESS . MATERIAL TYPE OPENINGS 

6. Screen 1.5' U" 7 ... StaiDl••• atMl Sb.utter s 
------- ·---------- ·--------------- -·-------- ··----

57' 6" 12" ·' ·cut lr• T •c 7. Inner Casing --·------ -------··· ----·--·-··--·-··· ----·-·------------- -·-··-----
8. Outer Casing -.,----- -~...::. ··------·----

9. -~~--_r.da_. of gravel used in the well. Size.._J.~ . ..f!-~·-····-~-~--~-----···---··---··--·-·--·--------

10. Test of well. Did you use test or pennanent pump? .t.t.'-~-------·--- .... J.~~----·--·--·--·· 
Size at Bowl 

11. Size of orifice.. ___ .J ___ inch by _ __J,_inch. Orifice tube readi~g---~-'----···-·-inches. 

12. Pumping test -·measurements from ground level: 

TIME _.._,go __ 
__ ,1.:..30 ... _. __ _ 

llttfl .. __ _ 

_ l_J_QO ___ _ 

JaOQ __ _ 

----4:.l0 ......... .. 

G.P.M. 
---~l7 __ _ 

_ ... Jll ______ , _ 

_ _311. ___ _ 

___ .nz_ __ 

_111. ___ _ 

---~-ll ____ _ 

........ ~.n ........... .. 

STATIC 

---~4-' __ 
___ \~~------·-

__ 1:::a:4. ··--·-

14' -----------
__ 1.£.__ __ ..... 

___ J~.~---·-·--

DRAWDOWN 
__ .:::1.5:..~.--

·---J~~-~ .. ---·· 
_ _____ l7..~ .. ·--· 

'-----~1.~---·-· 
17' . 

17' ------------
----~~~ ........ . 

.................. ~ ........... . 
Stqes 

PUMPING lEVEl 
29 1 ---

---~.?.~ .......... .. 

--~!.' ........ _ .. 

--~-~-·-----· 
ll' 

31' 

40' 

13. Recovery in S minutes ............................................................ , in 30 minutes ...................................... - ... ··-··-·--···--··········-·· .. 
I 

14. Did you seal bottom of well? ....... f«l ... Thickness ............... .inches, materiaL. .. ~-~;-~-~!~ .... ?...P.~ ... .P.~~;~ .............. .. 

15. Well underreamed? ... _ .......... From ............... .feet to ............... .feet, ............... .feet to ............... .feet. 

16. If all screen was not placed at bottom, state how it was spaced. 

From ................. .feet to .................. feet: from ................. Jeet to .. : .............. .feet: from ................. .feet to ................. .feet. 

17. Depth of well from ground level to top of plug ............ 16~ .... 6~~-........... Size of drilled hole ............ ~~-~~ .................. -----.... . 

18. \Vas cement placed around or between any of the casings? ........... JkL ................................................................................ . 

19. 1£ so, state where, how much and method used.---·····--......................................................... _ ........................................... .. 

··-···-······-············--·-······-········-·······-····················-················-·······-·········'"··-···············-······-····-····························.················· 

···-···········-···-···-·························· .............................................. -............................................ ··-······ .. ··· ................................. _ ......... _ ................................... . 



Well IDIOrmanoa 

CONTRAcr~---·ooooC.,~J:._PJo .. ~oC.l~.~~o~~ ..... -l~ .. --.-----------·--·-----··-···.:.------------------ W.eU No ____ jg ____________ _ 

• ..og of well from lfOUD(f level: 

flit ftlt 

···············-··-·--· to -·-····--·····--·---

o• s• 
·-----·····-··········- to ···············-··------

s• 13' -------·-················· to ········--------------,--

131 ' 0 21' 
--··········-----0········ to ········--·---------· 

21 1 36 1 
················-------· to ·--------·------

--~-~----------- to ____ !!.~---
41' IU.' "'" -----··-------·-- to ........ 'f!:T ••••• _. __ _ 

···---~-~--.t·~----···· to ........ 5.S.~ .... 6.~---

----'-~-~--~~----····· to ______ 11.~------

___ 1.1.! ... -------·· to ______ 16.! __ .e__ 

__ 1.6.! ... 6.':' ______ to ···--------

------ to -----------

----·----·------- to ----------

------·-------------- to ----------

-------·- to -.-

·--------- to 

T 
25 1 

Drilled Hole 

luck aoil 
-•-••••••-• •••--•••••• •••••••••oe• • •-•• •· •••••••-••-••••••••••••-••••••••••-··-•-·•--•••--••-••-•••••••-••••••••••-••••• 

I 

:...~o~~o.E.~"J. ..... o .... o ................... -. _________________________ 0 ____________________ _: ___________ _ 

---~r!.! __ ~ ..... ~.U .. .&~.!:!!.~ .. --~---~~---~--~-1.~----· 

oOoz:..~.;o~o~~!.~~ ..... ~.!~--~-~! ... -'.~---~~J..I ... l~---------------·---

··--_kq_to~---~~~-~~ ... ~-~-~~---'-~--·~"*-~lto_,~---~---f.~kiY. .. l~-

.... $"..»-.l.f ....... --···················-··--·-·------··-··········-·--··-······---·----·····-······-····--··········· 

... P.U.oto•---~~-t~ ... --'"-~.l-. .. t.$.J. ..... ~.--t.•.ir.1J ... 1~ ........................... . 

... J1&k..ot& __ f:Udtot®IC! ....... ~ooo&~•.n.l .. J.1H.. _______________________________ _ 

... hllcw. . ..abl.lt ... ________________ o --------------···-··-----------·-

76' '" .. 

·56 • 6" Grawtl Paek 

57' 7%" 

20' 
Clay Paek 

--+-,....&:ne 
Utension 

11-.• .~. ~::d-;: :-;;,7 ;:-;o-; ;-.-;: t:'"• :-:" .. ~.:: \0 ~- '._:~" • !t • •• ~ o ••e ~ •: ~ ! oo
0 

•. ·.. .,,, ••.•• , .• , .• ool ... 0 .. ,.. 0 . • .. , A ~ 0 o .- • or ~ 0 . ' t. • .. ~ •. 0 • • 0~ · .: .. : • ' 1 ~ ,. .. • 1 • , • .• 0•' ,·, '· •0 •. r.,. o· • .•· • ,! '• •:. ~-0·•0 .·• ~ •·' '00 •0 •·-. • •0' ,.~0 .• ... 0; o' • 0 • o 4 • , 't ' o • I e ' • ' 'o' f ·, •• o ;;' 
L·~~~·~-~~·~·~·~·:~:~·-~0~~·-~·-·-:~.,~~-·~·-·-·•--··~·-'.·o•_'_c~o: __ •·_•_l_., __ ._._•_~_._o•_•o_•_o•_._~_:_•_•_'• ___ • __ ~~~~ .. ~~~~~~ 

PCatuul 
Cround levtl 



~ne-0/estem ~mpang, Inc. 
Omlha, Nebr ... 

af r ad 

I. U!ntract..-·--·····-·---<;..t;Y. ... ~!--~~.!.!.I:!!!.~ ..... _ ..................................... _.Date. _____ .. ~:!~:.!_? .. _ ............... ~ .. -

2. City ud State.~~!!.~~~.!.~..!.-!~~----·-··-·····-················Driller ......... ~.!.!.~---~!:~~-~-~-~-~---·····--·-·· 

.1. Well No ...... .l.~ ............. at test hole No ........... ~.~::~ ... Welllocation (attach map) __ ji_Q.Q.~----~~-~-~ .... Q.L.JJ.L ..... ·-··· 

I ----·-··---------········-·-······-···-···-·······-······-······-·······-·-··············-·········· .. ·············--·-·-····-····--·-···-·· 

4. W~k complettdJ.. - I !:.:... . .Z.l ____ ·····-·· No of man houn as charged to job on time aheeL_ ........ ,~---

5. MATERIAL: LENGTH DIA. MATERIAL TYPE 
NO. OF 

OP£ftiN;$ 

6. Screen .... 3.0.~.... . ... 12:~ _______ .'Z._gal.\se. · ···-·---~-•. .s ..... _. ___ L"'y.ne._.s..bJ.1.t~~r --~---

7. I_nner Casing __ 6.0.~---· .... 1~.~~ ··-·-··-·'--~-~,~----. ----~t~.~J.______ P.J.~.n~·-···-·-·- ___ _ 

8. Outer Casing ···-·-····-··-·-·-·· -----···-···--······-- ------·-··-·-···-- -------
i.. ~~«·· .t.-~A. 

9. ···---~.9 .... tons o( gravel used in the well. Size._····-···---~.9.-·······--·-·-····---·····-····--···...;········-··-~~---.6.~~!..! ... ~ 

10 T ( II on!~ "> test · . est o we . uJU you use test or permanent pump. --···············--- ... _e..~.--7;·-····-····--
Silltfa..l ----········~----···-... 

11. Size of orince.. ____ t __ Jnch by ... ____ _l ___ inch. Orifice tube rcading.:. ____ : ..... ______ inchca. 

12. Pumping test- measurements fromground level: 

_Till£ U.M. STATIC PVIIPING LEVU 

_.2.:'L.h.o.ur..:s. .. ·--···---3...0 . .0 ...... - __ __l:4.A.Q.~--· __ __1.4 .•. .0~-- ··--··2.8 .. ..0 .. ~--

13. Recovery in 5 minutes .............. ~.YJJ .......... ·-···---·······• in 30 minutes .... ·-·-········-····-··········-----····-····--·----·······---·-·· 

14. Did you aeal bottom of well? ... .Y.~~----· Thickness .. -~i.l~ . .inches, material... .. _______ !?.ta..i.~.l.es..s .... s.te.e.l ........ . 

15. Well underreamed? ··--·······From ............. : .. reet to ........... _ .. J~t. ···-···---.feet to .. _ ........ ~ ... feet. 

16. If all screen was not placed at bottom, state how it was spaced. 

F rom ... - ............ Jeet to ................. Jeet; from .. - ............. Jeet to ................. .feet; from ...... ~----····Jeet to ................. .feet . 

. I. Depth of well from ground level to top of plug ............... ~).~·-·-··-··· Size of drilled hole ......... !2~ .................. ----···-·· 

18. Was ~ment placed around or between any of the casings? .... _.N.Q ..•... -·····---·-··--·-················································-·-··· 

19. If so, state where, how much and method used. ---······························-·········-·······--·-··········-······································----

/ ·--·----·-············-·· .. -······-·······-··-··-················--·-····················-·······················-···········-·················--·················-·········--····-
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EXPLORATION BORINGS ANO TEST SURVEYS 

LAYNE TURBINE PUMPS 

orrc£S 

•AJ!~!SAI Cl'n". ausSOUitt 
"WICI•UTA.IIIIA ... $AS 

o ......... ,..:a•&sKA 
.... t:s.•o•,a 

AUIIIO•A. ~~~I NO IS 

ST ... OUI$. 11115SOUII• 

Ot.NYI:It. C:O'-OIIItAOO 

'"30 COWWCRCIAL AVI:NUC 

•r••L.•A~IIO ...,,.,..,. 
t.AY ... C & eow~E•. ,..,.c. 
.. C,....,_•&. ':"CH,.CSSEC 

OMAHA'IO 

NEBRASKA 

Mr. Adolph Paul 
Water Commissioner 
Atlantic, Iowa 

Dear Adolph: 

·October· 4, ·1961. 
(diet. 10-3-61) 

.. -

. .. 

Enclosed please find one copy of each well information sheet on well 
No. 8 and 9 which we drilled for the City of Atlantic in August, 1955. 
I believe you mentioned to me yesterday that ·.YOlJ:r city numbers were 
exactly the opposite so that you might want to renumber these sheets. 

I 

Also, I believe you asked the question about the size of the screen 
in the bottom of the wells. You will note that the c'a;,;ing size is 
16" O.D., and according to our information is 1/2" wall casing which 
would have an I.D. then of 15". The screen is a Layne bronze shutter 
screen, and the maximum O.D. of the screen over the welded bronze bands 
at each screen joint would be approximately 13\ to 14" O.D.; and I am 
sure you would find a clear opening·through the strainer as approxi­
mately 12 1/4". There is a total of 30 ft. of screen in the bottcm of 
each well, and each well has a 5 ft. length of bronze blank casing on 
the top of the screen with a lead seal swedged out against the 16" O.D. 
casing. 

If you were to use your surge block plunger on either of ·the wells and 
wanted to actually surge in the well screen I am sure that you would 
find that a 11 1/2" or 11 3/4" diameter ring would fit nicely inside 
the screen, and if you wanted a tighter fit you probably could even go 
to a 12" diameter rubber ring. 

I trust this gives you the information you might have desired. Should 
you have any further questions, please advise me. 

Yours truly, · 

lAYNE WESTER.~ ·ca1PANY 

G.(!. J)tLM/ · 
C. C. ~as 

CCH/cc t . 
Att. 

/· 



\ en IDIUrJDua.auu 

J. Con tract. .......... ~J.U ... £.f.. .. ~:; •. ~::.;~----··-·····-··················-·-··················-·-·-Da te._ .... ..1Mi:~:J.!.,. .. 7.~ ... l .. .S5 .................. . 

Gty and Sta te ... - ........ ~~-~~-~-1 .•• ~~-----·········-······-···-~---·········--·········Driller ...... ~.~«?.~ ... ~~-~~---······················· 

J. Well ~o ...... S ........... Welllocation: ·····-···-~-~ ... !!.~:..~~--~-~~---~!. ... ~.':~! .. ~~~---~:-~!~ .. .::!~~---·······················:· ··- --

·-··-··-·-······-······------·-···-·-··---------------······-··············-··------····--····-··-·····-······-··-···-··· ............................... .. 

4. Work began .. ·-··-·····-~~~~--~1.1. ... ~2-~?work completed ........ ~:::.:.-::!~--~.'..}2.~? ........ Number of working days ..... ~.: .... . 
. •• 5. Diameter, length and type of material left in wetl: s• ot bronze blank vith leau seal 

6. . . .JQ! .. _ . .feet of ···---~h~~-~!:!~.~.!~.;. .. ~n!reen made oL ___ l?r0~t!····--·-·-·-··-·-··-·.No ...... ~~---·········opening5. 

7. . ..... ).2 ..... .feet of ... ~ ....... .inch inside casing made of..._ .. ..a.t.d...;li;le..~!!.-lrall .... --with ..... Y.cl;;.e.ci.. .. connections. 

8. --··-···-·.feet of ···········--.inch outside wing made of... ..... _.:.:....;:._:.__ ____________ with ....... -··-··········connections. 

9 ...... 2JJ ...... yards of gravel used in the well. Size._·····-····---r.o&d..c:a:~cl._ .. _. _______________________________________________ _ 

10. Test of well. Did you use test or permanent pump? ......... .'tcs.t ___ _ ; ......... 6!!_··-··········· . . .......... 5. ................. . 
Size ot Bowl Stqes 

11. Size of orifice._ ... ,J. .... -... inch by .. --3.----inch. Orifice tube reading ........ ____ .2) ____ ..inches. 

12. Pumping test- measurements from ground level: 

TIME 

---B1JQ .. .a.m. •. 
8s"lJ ;:JM 

__ .l.2J.:Y.l...am 

- •• .1il.tOO •• .aa .. 

_ Jl.QQ .. JI.Z:L 

. _Bl.:lO..JUD. .. 

........ lJ.a.OO. .. am 

::·.,·:r:; 3J 7ai!:".!~C! 
U.M. 

-·-····2JQ __ _ 
20:> 

____ .20Q __ 

___ JC).l.. __ _ 

_____ .2:):1_ __ 

.••••• _.2();.) _____ _ 

STATIC 
__2Q ___ _ 

2"J 

_2Q ______ _ 

______ .2.0 •..• ·--··· 

_ _____ 2Q _____ _ 

·---.20··-·--"-· 

··-·····2Q_ .......... . 

ORAWDOWN 

-~----:. 
lS' 

---.lS···-······· 

__ _22_ ___ _ 

---~s.. ___ _ 
--··--.lS ........... . 

PUMPING LEVEL 

·---..35·--··-·· 
35 

____ _J5·-······-·· 

___ .38.! ... 6!! __ _ 

__ .it2_ ________ _ 

---.35--·····-

···-····35. ............ . 

tJ. Reco,·ery in S minutes .......... ·-·····-··-··································• in 30 minutes.: .................................. ·-···-··-·······-··········-···-···· 

14. Did you seal bottom of well? ... 7e.s ...... Thickness .... J/B .... .inches, material... ....... - ..... brs::Ulz.c .. ;U.ate. ........................ . 

!S. Well underreamed? ...... DO ...•• From ..... ·-···-··.feet to ............... .feet, ··--··--.feet to ....... - ....... feet. 

16. If all screen was not placed at bottom, state how it was spaced. 

From ................. .feet to ................. .feet; from ................. .feet to ................. Jeet; from ................. .feet to .................. feet. 

• 7. Dept!"! of welt from ground level to top of plug .. :··········7·t·L~ll ... -.... Size of drilled hole ......... -!:-)J1·····················---······· 

18. Was cement placed around or between any of the casings? ·····l~!!!-··.?-31···tc···3')1 ......... .' ............................ _ .. _ ........... :··· 

19. I r SO, state where, hO'\\" much and method used. ·------~t---t·h·-~···-··············-··············································-···················· 
, rou!'"h 2" ?i?e 

.............................................................................. -.......................................................... _ ........ _ ............... _ ................. _. ___________ ......... _ .. _ ................ . 

···················--·--·-·-··"'·················· .. ················--····························-··-···-·-··-······--·-···-··-·-··-······· 



._........- -···-··-· ..u~'l ..... ....,._ ........... ---·r ---, 

CONTRACf .. ·-··-·····················-~·-············ ....................................................................... . 
City ot Atlantic, Iova Well No.·-··-~···················· 

Log of well from ground level: 

Flit fonution 

···-······················· to···············-·····-·· 0 ll -········arow-s·u·t:y···wr·····················································.··-···············-·······--------

-··-··-··-·-···-·· to ···-······-··--··-11 l3 ···-····B·1ue-··c::ra~;-·······-·----------·······-·----·········-~······-········-··-···-~.---------

· . 

.............. ~· ............. to ···················-·-··· 
13 17 ········-·coa:r;e···Niic:··t:z.&c:e··o·i:··-c1a1····--~·-··-·······················-·······--····---.·----

-···············-····-·· to ········--·--····--··· 17 20 
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WATER WELL DRILLING (/ 
EXPl-ORATION BORINGS ANO TEST SURVEYS 

l-AYNE TURBINE PUMPS 

.... 

II'HONE 4!51·2388 

May 13, 1966 
·(diet. ·5-12-66). 

Mr. Lowell G. Edwards 
Manager 
Atlantic Municipal Utilities 
Atlantic. Iowa 

Dear Mr. Edwards: 
., 

We are pleased to attach two copies of ~ell 
record sheet on your new well No. 10 installed 
at test hole 66-2. 

Yours truly, 

LAYNE-WESTERN COMPANY 

G. H. Beard 

GHB:ks 

Encl. 2 
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SOIL GAS DATA 
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THE FOLLOWING INFORMATION IS·SCREENING DATA. IT IS PRELIMINARY 
DATA GENERATED WITH CERTAIN METHOD MODIFICATIONS THAT REDUCE THE 
LEVEL OF CONFIDENCE ASSOCIATED WITH THE RESULTS. THE INFORMATION 
MAY BE USEFUL IN DETERMINING PLUME MIGRATION PATTERNS, AND 
RELATIVE SOIL CONTAMINANT CONCENTRATIONS, BUT NOT ABSOLUTE 
CONCENTRATIONS. 

THE ANALYSES WERE PERFORMED USING AN ANALYTICAL INSTRUMENTS 
DEVELOPMENT (AID) MODEL 511 GAS CHROMATOGRAPH. THE SEPARATIONS 
WERE PERFORMED AT 60°C AND 30 CC/MINUTE CARRIER GAS FLOW EXCEPT 
WHERE NOTED. THE GC WAS EQUIPPED WITH A 1/8"x 10' STAINLESS STEEL 
COLUMN HAVING A 3% DC-200 LIQUID PHASE. 

AUGUST 24, 1987 

TIME RESPONSE 
17 STANDARD 

STANDARD 
STANDARD 
B. BLANK *1 
STANDARD 
STANDARD 
STANDARD 
SAMPLE 
04 
04 
B. BLANK 
03 
B. BLANK-
01 
01 
B. BLANK 
02 
02 
02 
B. BLANK 
12 
12 
11 

32 
49 

7 
21 
21 
19 

1205 32 
32 

7 
1430 

1437 
1450 

10 
2 

21 
34 

1613 72 
1628 57 
1654 52 
1730 0 
1745 0 
1750 0 
1817 2 

NG 
1 
2 
3 
.77 
5 
5 
5 

1.18 
1.18. 
.77 
.82 
.69 

12 
6.1 
0 

36.4 
31.6 
30.0 
0.0 
0.0 
0.0 
0.69 

ATTEN 
8 
8 
8 
8 
8 
8 
8 

8 
8 
8 
8 

. 8 
8 
8 
8 

16 
16 
16 
16 
16 
16 
16 

UL INJ 

1000 

1000 
1000 
1000 
1000 
1000 

100 
200 

1000 
100 
100 
100 

1000 
500 

1000 
1000 

NET 

.00 

.39 

.39 

.00 

.03 

11.2 
5.3 

35.6 *2 
30.8 *2 
29.2 *2 
0.0 
0.0 
0. 0 . 
0.0 



THE FOLLOWING INFORMATION IS SCREENING DATA. IT IS PRELIMINARY 
DATA GENERATED WITH CERTAIN' METHOD MODIFICATIONS THAT REDUCE THE 
LEVEL OF CONFIDENCE ASSOCIATED WITH THE RESULTS. THE INFORMATION 
MAY BE USEFUL IN DETERMINING PLUME MIGRATION PATTERNS, AND 
RELATIVE SOIL CONTAMINANT CONCENTRATIONS, BUT NOT ABSOLUTE 
CONCENTRATIONS. 

August 25, 1987 

TIME RESPONSE NG INJ ATTEN 
STANDARD 0835 27 2.5 16 
STANDARD 0930 92 10 16 
STANDARD 0945 86 10 16 
STANDARD 0955 31 2.5 16 
STANDARD 1000 67 5 16 
STANDARD 1015 59 5 16 
STANDARD 1030 5 0 16 

SAMPLE TIME RESPONSE NG INJ ATTEN UL INJ NET 
4A 1045 13 1 16 1000 0.7 
13 1103 5 .03 16 1000 0.0 
13 1114 4 .o 16 1000 o.o 
14 1216 2 .0 16 1000 0.0 
14 1224 3 .o 16 1000. 0.0 
15 1237 2 .o 16 1000 0.0 
16 1305 2 .o 16 1000 0~0 

6 1520 15 1.11 16 1000 0.8 
6 1532 15 1.11 16 1000 0.8 
5 1549 OS 16 1000 
5 1549 OS 16 500 
5 1612 81 65 + 16 100 65+ 
5 1616 83 65 + 16 100 67+ 
5 147 119+ 16 100 119+ 
5 145· 119+ 16 100 119+ 
5 132 119+ 16 100 119+ 

20 1657 72 5.8 16 1000 5.5 
20 1712 80 6.5 16 1000 6.2 

7 1731 9 • 5 16 1000 0.3 
7 1736 9 .5 16 1000 0.3 

19 1754 3 .0 16 1000 o.o 
19 1758 3 .0 16 1000 0.0 
17 1808 19 1.5 16 1000 1.2 
17 1815 19 1.5 16 1000 1.2 



THE FOLLOWING INFORMATION IS SCREENING DATA. IT IS PRELIMINARY 
f. 

DATA GENERATED WITH CERTAIN METHOD MODIFICATIONS THAT REDUCE THE 
LEVEL OF CONFIDENCE ASSOCIATED WITH THE RESULTS. THE INFORMATION 
MAY BE USEFUL IN DETERMINING PLUME MIGRATION PATTERNS, AND 
RELATIVE SOIL CONTAMINANT CONCENTRATIONS, BUT NOT ABSOLUTE 
CONCENTRATIONS. 

AUGUST 26, 1987 

TIME RESPONSE NG INJ ATTEN 
0910 67 5 16 
0924 69 5 16 
0930 4 0 16 

5 0 16 

SAMPLE TIME RESPONSE NG INJ ATTEN UL INJ NET 
21 0938 60 4.·4 16 1000 4.5 
21 0942 69 5.1 16 1000 5.3 
21 0946 70 5.2 16 1000 5.3 
23 0950 6 . 1 16 1000 0.1 
23 0954 7 . 2 16 1000 0.2 
32 0959 28 1.9 16 1000 1.9 
32 1004 30 2.0 16 1000 2.0 
20 0959 28 1.9 16 1000 1.9 
20 1004 30 2.1 16 1000 2.1 
30 1017 11 0.5 16 1000 0.5 
30 1021 11 0.5 16 1000 0.5 
69 1254 11 0.5 16 1000 0.5 
69 10 0.4 16 1000 0.4 
68 1319 10 0.4 16 1000 0.4 
68 1324 10 0.4 16 1000 0.4 
67 1340 3 o.o 16 1000 0.0 
67 1346 3 0.0 16 1000 0.0 
28 1414 21 1.3 16 1000 1.3 
28 1417 21 1.3 16 1000. 1.3 
26 1452 6 0.1 16 1000 0.1 
26 1508 5 0.0 16 1000 0.0 
36 1513 2 0.0 16 1000 0.0 
36 1517 3 0.0 16 1000 p.o 
37 1551 0 o.o 16 1000 0.0 
37 1556 2 0.0 16 1000 o.o 
38 1608 0 0.0 16 1000 0.0 
38 1610 0 o.o 16 1000 0.0 
41 1637 38 2.6 16 1000 2.7 
41 1641 40 2.8 16 1000 2.8 
43 1655 3 0.0 16 1000 0.0 
43 1659 3 0.0 16 1000 0.0 
44 1717 32 2.2 16 1000 2.2 
44 1721 31 2.1 16 1000 2.1 
46 1735 20 1.2 16 1000 1.2 
46 1740 18 1.1 16 1000 1.1 
35 1753 0 0.0 16 1000 0.0 
35 1818 0 0.0 16 1000 0.0 
70 1830 57 4.1 ' 16 1000 4.3 
70 1837 54 3.9 16 1000 3.9 



THE FOLLOWING INFORMATION IS SCREENING DATA. IT IS PRELIMINARY 
DATA GENERATED WITH CERTAIN METHOD MODIFICATIONS THAT REDUCE THE 
LEVEL OF CONFIDENCE ASSOCIATED WITH THE RESULTS. THE INFORMATION 
MAY BE USEFUL IN DETERMINING PLUME MIGRATION PATTERNS, AND 
RELATIVE SOIL CONTAMINANT CONCENTRATIONS, BUT NOT ABSOLUTE 
CONCENTRATIONS. 

AUGUST 27, 1987 

SAMPLE TIME RESPONSE NG INJ ATTEN UL INJ NET 

STD CHECK 1201 47 2.5 16 3.3 
1205 38 2.5 16 2.6 
1209 36 2.5 16 2.5 

2 0.0 16 0.0 
6 0.0 16 0.1 

SAMPLE TIME RESPONSE NG INJ ATTEN UL INJ NET 
25 0923 5 0.0 16 1000 0.0 
25; 7 0.2 16 1000 0.1 
63 0949 42 3.0 16 1000 2.9 
63 53 3.8 16 1000 3.8 

48 3.4 16 1000 3.4 
62 1316 39 2.7 16 1000 2.7 
62 1320 37 2.6 16 1000 2.5 
64 1324 20 1.2 16 1000 1.1 
64 13·28 22 1.4 16 1000 1.3 
65 1341 31 2.1 16 1000 2.0 
65 1345 42 3. o. 16 1000 2.9 
65 1350 30 2.0 16 1000 2.0 
60 1401 0 0.0 16 1000 0.0 
60 1404 0 o.o 16 1000 0.0 
59 1444 20 1.2 16 1000 1.1 
59 1449 21 1.3 16 1000 1.2 
58 1517 35 2.4 16 1000 2.4 
58 1520 27 1.8 16 1000 1.7 
58 28 1.9 16 1000 1.8 
58 39 2.7 16 1000 2.7 
56 1528 0 o.o 16 1000 0.0 
56 0 . 0. 0 16 1000 0.0 
54 1552 6 0.1 16 1000 o.o 
54 1557 4 0.0 16 1000 0.0 
49 1607 0 0.0 16 1000 0.0 
49 1621 0 0.0 16 1000 0.0 
53 1718 12 0.6 16 1000 0.5 
53 1722 10 0.4 16 1000 0.3 
53 1726 13 0.7 16 1000 0.6 
61 1756 15 0.8 16 1000 0.7 
61 1800 16 0.9 16 1000 0.8 
72 1820 0 0.0 16 1000 o.o 
72 1824 0 0.0 16 1000 0.0 
73 1833 9 0.4 16 1000 0.2 
73 1837 11 0.5 16 1000 0.4 



THE FOLLOWING INFORMATION IS SCREENING· DATA. IT IS PRELIMINARY 
DATA GENERATED WITH CERTAIN METHOD MODIFICATIONS THAT REDUCE THE 
LEVEL OF CONFIDENCE ASSOCIATED WITH THE RESULTS. THE INFORMATION 
MAY BE USEFUL IN DETERMINING PLUME MIGRATION PATTERNS, AND 
RELATIVE -SOIL CONTAMINANT CONCENTRATIONS, BUT NOT ABSOLUTE 
CONCENTRATIONS. 

AUGUST 27, 1987 (CONTINUED) 

SAMPLE TIME RESPONSE NG INJ ATTEN UL INJ NET 
51 1630- 0 0.0 16 1000 0.0 
51 1633 0 0.0 16 1000 0.0 
74 1846 1 0.0 16 1000 0.0 
74 1848 0 0.0 16 1000 0.0 



I 

THE FOLLOWING INFORMATION IS SCREENING DATA. IT IS PRELIMINARY 
DATA GENERATED WITH CERTAIN METHOD MODIFICATIONS THAT REDUCE THE 
LEVEL OF CONFIDENCE ASSOCIATED WITH THE RESULTS. THE INFORMATION 
MAY BE USEFUL IN DETERMINING PLUME ·MIGRATION PATTERNS, AND 
RELATIVE SOIL CONTAMINANT CONCENTRATIONS, BUT NOT ABSOLUTE 
CONCENTRATIONS. 

AUGUST 28, 1988 (INJECT PORT TEMP PROBLEMS, COMPENSATE WITH 
OVEN TEMP). 

TIME RESPONSE NG INJ ATTEN 
1001 77 2.5 2 
1006 77 2.5 2 
1009 85 2.5 2 
1030 134 5.0 2 
1036 152 5.0 2 
1041 146 5.0 2 
1047 64 1.5 2 

66 1.5 2 

SAMPLE TIME RESPONSE NG INJ ATTEN UL INJ NET 
79 1019 23 0.0 2 1000 0.0 
79 1025 20 0.0 2 1000 0.0 
78 1111 118 3.9 2 1000 3.5 
78 1116 120 4.0 2 1000 3.6 
77 1559 70 160 16 100 64 + 
77 1607 77 220 16 100 76.4+ 
80 1454 52 2.4 4 1000 0.46 
80 1451 46 1.9 4 1000 0.1 
80 1447 50 1.1 4 1000 

. B. BLANK 1542 8 o.o 16 1000 
B. BLANK 1546 8 0.0 16 1000 

*1 B. BLANK IS THE BULB BLANK 
*2 HEAVY ENDS OF CREOSOTE ? PRESENT SAMPLE WAS TAKEN NEAR A 
TELEPHONE POLE . 

. o. s. MEANS OFF SCALE RESPONSE 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

DATE: /2/JLJ /??7 
MEMORANDUM 

REGION 7 
25 FUNSTON ROAD 

KANSAS CITY, KANSAS 66115 

SUBJECT: D~ta Trans'!lit~al For Activity ~umber: If< qq lf 
S1te Descr1pt1on: A± \g,"'±,c.. 8iu. S. 

FROM: Robert D. Kleopfer, Ph.D. t;UJvt 
Chief, Laboratory Branch, ENSV 

TO: Charles P. Hensley 
Chief, Emergency Planning and Response Branch, ENSV 

ATTN: 

Attached is the data transmittal for the above referenced site. This 

should be considered a Partial __ Corrected X Complete data trans-

mittal (completes transmittal of _________ ). If you have any 

questions or comments, please contact D. Simmons at 236-3881. 

Attachments 

cc: Data File 
Ei-£ 

_..... )-1\ .::;;/- t- u 

(J_/f11 ,e 
IJ ') ;:: jJy- D /(. k..£il t-. ,~ 

.,_ 

r--- .. ' -~~- :·: ~- ~-~ , .. '"' .. --: ~-::- ~:::-:-, 

~. ·--: . . 

···~ 

EBc ..- ·.rr K' ' J.:. h .. ._. . 



EPA Region VII 

Data Qualification Codes 

U - Compound was not detected. 

M -Compound was qualitatively identified; however, quantitative value is 
less than contract required detection limits (CLP data); or value is 
less than limit of quantitation (EPA data). 

J - Compound was qualitatively identified; however, compound failed to meet 
all QA criteria and, therefore, is only an estimated value. 

I - Analysis attempted, but no results can be reported. 

0 - Sample lost or not analyzed. 

L - Value known to be higher than value reported. 

NA I - Sample was not analyzed for this compound. 

Codes for Flash Point Data 

L - The sample did not ignite or "flash." This is the highest temperature 
at which the sample was tested. It is possible that the material may 
be ignitable at higher temperatures. 

K -The sample did ignite or "flash" at the lowest temperature tested. This 
is usually the ambient temperature at the time of the test. It is possible 
that the material may be ignitable at even lower temperatures. 
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U.S. E~V!R~N~E~7;L PRDT~:T:C~ ~GE~cv. ;EG:CN v:: 
E~V:~C~MEN-~L SE~V!:~s ~:v. 25 ~UNSTD~ ~D. ~PNSAS CI7Y~ ~S ~5!!5 

Si~e ~arne: A7L~NT:C PUBL:C ~ATE~ SUP~LY 
~oca~ion: ~~LANT!C :A 

Site Nur:1~er: 

Site :c1de: 
------------------------------------------------------------·----------

( c i rc 1 e c•rre) : 
R!NSATE~ SED!ME~T! 

Samole Solit (cir=:e one): YES 

S:Y!C #: 

OTHER: ___________ _ 

. . . . 

. . 

-----------------------------------------------------~----------------

; Sa~~le So~tairer : 7a~ Co:or : ~reservative : Ana:ysis qecuested 

2 r--L. JPR PURPLE 
8 cz :.!:IR PU~PLE 

2 40 ~:... VIAL L!~E 

De ot h : ~~...S~ 

: . . . . 

NC!\!E: 
NONE: 
NONE 

. . 

PEST:c:DES 
BNA 
VOA 

A 1 i c: t.lc:•t s: --~--

. . 

. . 

. . 

----------------------------------------------------------------------
CO~MENTS OF F:ELD PERSCNNEL 

-----------------------------------------------------------------------
4"rlAA/'rl~. P.Wo$, -t~rr~ . ..Till..vA . . 

Si~e Descri~tion: 'W!tiJE ~IJAJ .rlflf/- _ $,tf"f~ ~~J#I•r.c e>F-

~I-. WI .,..N III~N CI.A 'I e..~TE'NT"• PA2~ B.t!P.V# ro ~,.e..,,.. 8"" .:...tt!. S'e>t'- 0 

S()/1- I~ VJ!£)1 p~~T'IC. /N a..e>N1fP/..S"r~IVG.'Y. THIS ~ Y' 8£. l>vG ..,-o R:-+1~ Y 

W/!:.4-nf~J!. p,) !J-.:2.,.._6?_ 0 ""AJt:> 'fl~/1 Cvt y t!.D~r&IJr 0,1=- .SP/~. 

-. 0 

. . 

-------------------------------~--------------------------------------
IBM-PC 
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.=: =:;_r; .. s;;:::::::-
~.S. ENV!RON~EN7AL PROT~CT!C~ ~GE~CY, ~EG:ON v:: 

~NV:RJ~MEN7AL SE~VISES D:V. 25 ~UNSTCN RD. X~NSAS CITY~ ~S 65115 

----------------------------------------------------------------------
Site Name: ATLANTIC ~UBL:C ~8TER SUP~LY 
Lcca~~on: ATLANT:C !A 

----------------------------------------------------------------------· 
------------------------------------------------~----------~-----------

, ..... -." · = .... ,.. • v~ .,...-;::::;17 '"'" • 8 ... - -. -?-7 -:.·~.•-C.,2-• :""'•\.....E..!./ .:w. ___ ~c.Y•_k_/_ 

Sa;,io l e !'fled i a 
~ DUST, 

( c i rc 1 e orre) : 
RINSATE, SEDIMENT, 

Si"!C #: 

WA7ER~ OTHER: ___________ _ 

Samole Solit (circle one): YES NO 

. . . ----------------------------------------------------------------------
; Sa~o:e Co~tainer : Ta~ Coler : Preservative : A~a:ys~s qecuested 

- -
----------------------~-----------------------------------------------. 

. -· 

. . 

. . . 

8 oz JAR 
8 oz .;AR 
-=-..... 40 :'r.L VIAL 

PURPLE: 
PURPL~ 

LIME 

: 

. .. 

NCNE PEST:CIDES 
NONE BNA 
NONE VOA 

Ali c: r.lC•t s: --~----

COMMENTS OF FIELD PERSONNEL 

S;4~P.t..e lACArt<!>#- '?.eP15E '-OCA770N-#"" 5 
.30 ~.,- EAsr- ,.~uBG t:-OCA-r.I<!>A/ ~S"· (11A12~'S ~eEs:-r,) 

. : 

. . 

___________________ ::,_;_·---------~--------------------------------------
!BM-"~C 
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( 

F:E:_D S:-!E=:T 
~- S. EN'VIRO~~t::\:7P.L PROTECTION- AGE~•cv. REGie~.: v:: 

=:~V!RCN~EN~~L SE~VI:~S J~V. 25 ~UNSTDN RD. ~ANSAS CITY~ ~S 65115 

----------------------------------------------------------------------
Site Name: ATLANTIS ~UBL:C ~AT=:~ SUP~LY 

Location: ATLANTIC IA 
Site Nur:1jer: 

Site Scree: 
----------------------------------------------------------------------
----------------------------------------------------------------------

""'--''=-c- ,-;. Y 0 ·~7 :yor.. ~ D- .?o --~--·- .,2_. ,-,.~ ,;\,.1·-~- ClY.·~-

Sama~e Media 
~ DUS7. 

( c i rc:!. e c•r.e > : 
RINSATE~ SEDIMENT, 

: Samole So!it <circle one>:· YES 

Time: ~~~q- :_ee.oer; 

SjYjO #: 

OTHER: ___________ _ 

----------------------~-----------------------------------------------
; Sa~cle Container : Ta~ Coler : Preservative : Aralysis ~ecuested 

8 
8 
2 

: 

oz JAR 
oz :~R 

40 :V:L VIAL 

. . 

. . 

Decth:_(L=.,-1,~---

PURPLE 
PURPL~ 

L!!Y:E 

. . . . . . 

. . 
: 

NO!\:E 
:-.lONE 
NONE 

. . 

PEST~CIDES 

BNA 
VCA 

A 1 i c I.!Ot s: __ $:.~~--

Samo 1 ers: __ PI.t!Y..P---~0------------------

. . 

. . . . 

. . 

-------------------------------------------------------------~--------

. . 

COM~ENTS OF FIELD PERSONNEL 

Site Descriotion: F'.e~>&£ L.()~A nc,AJ :# 77 - ::=: 15o F&&r &~r 

o,c P2.D8£ t..'C-ArtoN ~ s. (I.JA.tZ.PC-G'S. li!e!>T.) 

: 

. . 

-------------------~-~---------~--------------------------------------
IBM-PC 



LYSIS TYPE: VOLATILES 

TITLE: ALANTA PWSTLANTA PWS MATRIX! SEDIMFNT UNITS! UG/KG 
L ,u: : I T C ERR I T 0 S ,.. _ ~ E T HCl ft : , : :~ 0 ~ M () 1 j S J..:- CASE : 7 9 8 0 
S1iMF'LE F'REF': ------- ANALYST /ENTRY: LO .:~ RF.V I E"WER. . . ....... ·--·-·- _j_ DATE: 11 I 24/87 

HLOROMETHANE 
I:ROMOMETHANE 

INYL CHLORIDE 
HLOROETHANE 

nETHYLENE CHLORIDE 
"CETONE 

AF:BON DISULFIDE 
_,1 DICHLOROETHENE 
1,i DICHLOROETHANE 

RANS-1,2,-DICHLDROETHENE 
.HLOF:OFDRM 

1,2,DICHLOROETHANE 
--I:UTANONE 
~1,1 TRICHLOROETHANE 

~ARBON TETRACHLORIDE 
UINYL ACETATE 
tROMODICHLOROMETHANE 
,,1,2,2,-TETRACHLOROETHANE 

1,2-DICHLOROPROPANE 
rRANS-1,3-DICHLOROF'ROF'ENE 
rRICHLOROETHENE 

DIBROMOCHLOROMETHANE 
1,1,2-TRICHLOROETHANE 
~ENZENE 

~IS-1,3-DICHLOROPROPENE 
~-CHLOROETHYL VINYL ETHER 
BROMOFORM 
2-HEXANONE 
4-METHYL-2-PENTANONE 
TETRACHLOROETHENE 
TOLUENE 
CHLOROBENZENE 
ETHYL BENZENE 
STYRENE 
TOTAL XYLENES 

IK994001 

13.U 
13.U 
13.U 
13.U 
32.U 
26.U 
6.6U 
6.6U 
6.6U 
6.6U 
6.6U 
6.6U 

I 
4.011 
6.6U 
13.U 
6.6U 
6.6U 
6.6U 
6.6U 
6.6U 
6.6U 
6.6U 
6.6U 
6.6U 
13.U 
6.6U 
13.U 
13.U 
2.0M 
6.6U 
6.6U 
6.6U 
6.6U 
6.6U 

** NOTE: ~/A MEANS NOT ANALYZED ** 

It~994002 

12.U 
12.U 
12.U 
12.u 
21.U 
20.U 
6.ou 
6.0ll 
6.0U 
6.ou 
b.OU 
t..ou 

. J 
6.0M 
6.0U 
12.U 
6.0U 
6.ou 
6.ou 
6.0U 
6.0U 
6.0U 
6.0U 
6.0U 
6.0U 
l2.U 
6.0U 
12.U 
l2.U 
20. 
6.0LI 
6.0U 
b.OU 
6.0U 
b.Oll 

*** I MEANS ANALYZED BUT INVALID D~TA *** 

IK994003 

12.U 
12.U 
·12. u 
12.U 
27.U 
26.U 
6.2U 
6.2U 
6.2U 
6.2U 
6.2U 
6.2U 

I 
6.2U 
6.2U 
12.U 
6.2U 
6.2U 
6.2U 
6.2U 
6.2U 
6.2U 
6.2U 
6.2U 
6.2U 
12.U 
6.2U 
12.U 
12.U 
29. 
6.2U 
6.2U 
6.2U 
6.2U 
6.2U 

.I 



~LYSIS TYPE: SEMVJOL~1TILE. ··AGE 1 

TITLE: ATLANTA PWS MATRIX: SEDIMENT UNITS: UG/KG 
l (., B : I T C ERR I T 0 S MET H 0 D : 9 ~ 0.2 M 0 1 ~S CASE : 7 9 8 0 
S M1 P L E P REP : _ _ _ _ _ _ _ ~~ N A L Y S T IE NT F: Y : L 0 6 R F. V I EWER : ______ -· .. '1'._ D c'l T E : 11 I 2 4 I 8 7 

IK994001 IK994002 IK994003 

=-HENOL 430.U 400.U 410.U 
BIS<2-CHLOROETHYL> ETHER 430.U 400.U 410.U 
2-CHLOROF'HENOL 430.U 400.U 410.U 
1,3 DICHLOROBENZENE 430.U 400.U 410.U 
1,4 DICHLOROBENZENE 430.U 400.U 410.U 
BENZYL ALCOHOL 430.U _,oo.u ~1o.u 
1,2 DICHLOROBENZENE 430.U ft.OO.U "'1o.u 
2-METHYLPHENOL 430.U ~oo.u 1!10.U 
BISC2-CHLOROISOPROPYL>ETHER 430.U -100.U 110.U 
4-METHYLPHENOL 430.U 100.U 1!10.U 
N-NITROSO-DIPROPYLAMINE 430.U 400.ll 410.U 
HEXACHLOROETHANE 430.U llOO.U 41o.u 
NI TF:OBENZENE 430.U 400.U 410.U 
ISOPHORONE 430.U 400.U 410.U 
2-NITROF'HENOL 430.U t100.U 410.U 
2,4-DIMETHYLF'HENOL 430.U 400.LJ 410.U 
BENZOIC ACID 2100.ll 1900.U 2000.U 
BIS<2-CHLOROETHOXY> METHANE 430.U 400.U 410.U 
2r4 t1 I CHLOROPHENOL 430.U 400.U 410.U 
1,2,4-TRICHLOROBENZENE 430.U 400.U 410.U 
NAPHTHALENE 430.U ~oo.u 410.U 
4-CHLOROANILINE 430.U 400.U 410.U 
HEXACHLOROBUTADIENE 430.U 400.U 410.U 
4-CHLOR0-3-METHYLF'HENOL 430.U 400.ll 410.U 
2-METHYLNAF'HTHALENE 430.U 400.U 4.10. u 
HEXACHLOROCYCLOPENTADIENE 430.ll 400.U 410.U 
2,4,6-TRICHLOROPHENOL 430.LJ ,oo.u 410.U 
2,4,5-TRICHLOROF'HENOL 2100.ll 1900.U 2000.U 
2-CHLORONAPHTHALENE 430.U 400.U 410.U 
2-NITROANILINE 2100.U l900.U 2000.U 
DIMETHYLPHTHALATE 430.U 400.U 410.U 
ACENAPHTHYLE~JE 430.U 1\00.U 410.U 
"3-NITROANILINE I I I 
ACENAPHTHENE 430.U -100.U 410.U 
2r4-DINITROPHENOL 2100.U 1900.ll 2000.U 
4-NITROPHENOL 2100.U ·1900.U 2000.U 
I1 I BENZOFURAN 430.U 40o".u 410.U 
2,4-DINITROTOLUENE 430.U 400.U 410.U 

** NOTE! NIA MEANS NOT ANALYZED ** *** I MEANS ANALYZED BUT INVALID DATA *** 



ALYSIS TYPE: SEMIVOLATILE 'AGE 2 

TITLE! ~TLANTA PWS MATRIX! SEDIMENT UNITS! UG/KG 

;~~~~.L~ T p~~~~ =~~~--- ANALYST /ENTRY: L07 ~~~~~~~R ; 302~~: .. --~!. _lj_ i;~~~ i I~;~<l/87 

2,6-DINITROTOLUENE 
/ DIETHYLF'HTHALATE 

4-CHLOROPHENYL PHENYL ETHER 
FLUORENE 
4-NITHOANILINE 
4,6-DINITR0-2-METHYLPHENOL 
N-NITRDSODIF'HENYLAMINE 
4-BROMOPHENYL PHENYL ETHER 
HEXACHLOROBENZENE 
PENTACHLOROPHENOL 
PHENANTHRENE 

..-ANTHRACENE 
DI-N-BUTYLPHTHALATE 
F'LUORANTHENE 
PYRENE 
BUTYL BENZYL PHTHALATE 
3,3' DICHLOROBENZIDINE 
BENZO<A>ANTHRACENE 
BISC2-ETHYLHEXYL>PHTHALATE 
CHRYSENE 
DI-N-OCTYL PHTHALATE 
BENZOCB>FLUORANTHENE 
BENZOCK>FLUORANTHENE 
BENZO<A>PYRENE 
IHDEN0<1,2,3-CD>PYRENE 
DIBENZOCA,H>ANTHRACENE 
BENZO<G,H,I>PERYLENE 

H~994001 

430.U 
430.U 
430.U 
430.U 

2100.U 
2100.U 
~30.U 
430.U 
430.U 

2100.U 
430.U 
430.U 
110.M 
430.U 
430.U 
430.U 
860.U 
430.U 
430.ll 
430.U 
430.U 
430.U 
430.U 
430.U 
430.U 
430.U 
430.U 

** NOTE: N/A MEANS NOT ANALYZED ** 

·IK994002 

400.U 
400.U 
400.U 
400.U 

1900.U 
1900.U 

400.U 
400.U 
400.U 

1900.ll 
420• 

99.M 
400.U 
950.U 
sso.u 
1\00.U 
790.U 
400.U 
400.U 
400.U 
400.U 
~oo.u 

~oo.u 

400.U 
ft.OO.U 
400.U 
400.U 

*** I MEANS ANALYZED BUT INVALID DATA *** 

IK994003 

410.U 
ee.M 

I\10.U 
410.U 

2000.U 
2000.U 

410.U 
410.U 
410.U 

2000.U 
160.M 
~10.U 

410.U 
380.M 
340.11 
410.U 
820.U 
220.M 
410.U 
220.M 
410.U 
500. 
410.U 
240.M 
180.M 
410.U 
410.U 



)LYSIS TYPE: PESTICIDES 

TITLE: ATLANTA PWS MATRIX! SFDIMENT UNITS: UG/KG 
LAB: IT CEF;RITOS METHOD: 9302M01 ~s t-r CASE: 798.0 
SAMPLE PREP:------- ANALYST /FNTRY: LOB REIJIEWER: _ .. -·· ·---.-~L Dr'\TF: 11/24/87 

H~994001 Il\994002 Il\994003 

~LF'HA-BHC 21.U 19.U 20.U 
:BETA-BHC 21.U 19.U 20.U 
)EL TA-BHC 21.U 19.U 20.U 
3t~MMA-BHC 21.U 19.U 20.U 
rlEPTACHLOR :21.U 19.U 20~U 
llLDRIN 21.U 19.U 20.U 
~EPTACHLOR EPOXII•E 21.U 19.U 20.U 
::NDOSULFAN I 21.U 19.U 20.U 
IliELDRIN 42.U 9.0 40.U 
4,4'-DDE 42,'U 3B.U B.4M 
ENDRIN 42.U 3B.U 40.U 
ENDOSULFAN II 42.U 3B.U 40.U 
4,4'-DDD 42.U 3B.U 40.U 
ENDRIN ALDEHYDE 42.U 38.U 40.U 
ENDOSULFAN SULFATE 42.U 41. 27.M 
4'4'-DDT 42.U 38.U 40.U 
ENDF; IN KETONE 42.U 38.U 40.U 
METHOXYCHLOR 210.U 190.U 200.U 
CHLORDANE 210.U 190.U 200.U 
TOXAPHENE 420.U 380.U 400.U 
AROCLOR-1016 210.U 190.U 200.U 
AROCLOR-1221 210.U 190.U 200.U 
AROCLOR-1232 210.U 190.U 200.U 
AROCLOR-1242 210.U 190.U 200.U 
AROCLOR-1248 210.U 190.U 200.U 
AROCLOR-1254 420.U 3BO.U 400.U 
AROCLOR-1260 210.ll l90.U 400.U 

** NOTE: N/A MEANS NOT ANALYZED ** 
*** I MEANS ANALYZED BUT INVALID DATA *** 



. . ., 

TI.TLE: ATLANTIC PUBLIC 
LAB: IT CERRITOS 
ANALYST/ENTRY: LT 

MATRIX: SOIL 
METHOD: 9302M01 
REVIEWER: STANTON 

UNITS: UG/KG 
CASE: 7980 
DATE: 11-24-87 

TENTATIVELY IDENTIFIED COMPOUNDS 

SAMPLE NO. COMPOUND NAME** FRACTION EST. 

IK994001 NONE VOA 
IK994001 2 HYDROCARBONS BNA 300 
1K994002 NONE VOA 
I 1<994002 MOLECULAR SULFUR BNA 400 
IK994002 UNSATURATED HYDROCARBON BNA 300 
1K994002 BENZO[JJFLUOANTHENE BNA 300 
IK994003 NONE VOA 
IK994003 MOLECULAR SULFUR BNA- 3000 
IK994003 7 HYDROCARBONS BNA 200-900 
IK994001 5 UNKNOWNS BNA 200-3000 
IK994001 7 UNKNOWN PHTHALATE BNA 200-700 
IK994002 8 UNKNOWNS BNA 200-800 
IK994002 UNKNOWN PHTHALATE BNA 300 
IK994003 11 UNKNOWNS BNA 200-3000 
IK994003 UNKNOWN PHTHALATE BNA 300 

CONC.* 

J 

J 
J 
J 

J 
J 
J 
J' 
J 
J 
J 
J 

*This is a crude estimation based on response relati~e to an 
internal standard. An authentic standard has not been run. 

**The compounds were identified using a library search routine. 
Authentic standards have not been analyzed to verify compound mass 
spectra and retention times. 

1 



TO: 
THRU: 

FROM: 
THRU: 

DATE: 

ECOLOGY AND ENVIRONMENT, INC. 
Kansas City TAT 7 Office 

MEMORANDUM 

R.D. Kleopfer, Acting Chief, LABO 
Ron McCutcheon, DPO~ 

Jeffrey Stanton, TAT ~ 
Audra Gi er, ATATL ~ · 
Paul K~psick, ATATL~ 

November 24, 1987 

SUBJECT: Review of data for Atlantic Public Water Supply 
TDD# T07-8709-002 
PAN# T07-Z054-QSC 

These data were rwviewed according to the "Laboratory Data 
Validation Functional Guidelines for Evaluating Organic 
Analyses," April 11, 1985 revision and the "Laboratory Data 
Validation Functional Guide~ines for Evaluating Pesticides and 
PCBs. 11 

The following comments and attached data sheets are a result 
of Ecology & Environment~s review of the above mentioned data 
from the contract laboratory. 

CASE NO.: 7980 
CONTRACT NO.: 68-01-726 
SITE: Atlantic Public Water 
SMO SAMPLE NOS.: GC866-868 

LABORATORY: IT Cerritos 
METHOD NO.: 9302M01 
MATRIX: Soil 
EPA SAMPLE NOS.: IK994001-003 

1. These analyses were for total organics <volatiles, 
extractables and pesticides/PCBs> per low level IFB protocol. 

2. Bromofluorobenzene <BFB> and decafluorotriphenylphosphine 
<DFTPP> tunings and mass calibrations were satisfactory for the 
GC/MS volatiles and extractables analyses. 

3. In the initial and continuing calibrations for the 
volatiles/extractables, 2-butanone and 3-nitroaniline had weak 
responses (average RRFs or RF50s less than 0.05>. Associated non­
detects have been invalidated as a result. 

In the volatiles/BNA continuing calibrations, various 
compounds exceeded X-d~fference limits, however no positives were { 
associated with these. 

All system performance and calibration check compound 
criteria were met. 

Pesticide initial calibration linearity was demonstrated as 
the differences between calibration factors for Aldrin, Endrin, 
DDT and DBC had less than lOX RSD in the linearity evaluation 

1 



check. The continuing calibrations·heptachlcir and methoxychlor 
exceeded /.-difference limits, but as no positives were associated 
with these calibration checks, no action was taken. 

4. Methylene chloride, acetone and toluene were reported in the 
volatiles method blank. Results for these volatiles in the 
samples were qualified by blank rules. 

Two unknowns (scan #s 509 and 518) were reported in the BNA 
method blank. No unknowns with similar scan #s were reported on 
the tentatively identified compounds lists. 

No pesticides/PCBs were reported in the pesticides method 
blank. 

No field blank was associated with this set of data. 

5. GC/MS instrument performance was satisfactory based on a 
comparison of internal standard response areas in the samples 
versus those in the associated daily calibrations. 

Pesticide instrument performance was satisfactory based on: 

a. DDT retention times were greater than 12 minutes. 

b. Endrin and DDT breakdown were less than 207.. 

c. DBC retention time shifts were less than 27. (packed 
columns). 

d. Positive responses for pesticides in the samples fell 
within the established retention time windows. 

e. The analytical sequence was followed. 

6. All surrogate recoveries were with{n control limits for the 
volatile, BNA and pest~cide/PCB analyses. 

7. All matrix spike RPDs were in control and all recoveries 
were in control with the exception of those of Dieldrin in the 
pesticide fraction, which were high. As'the recoveries of 
dieldrin in the matrix spikes were almost identical, this would 
indicate a matrix effect for this sample. THe lab had indicated a 
retention time shift for gamma-BHC in· the matrix spike duplicate 
of this sample due to matrix effects. Matrix spike limits are 
advisory only. 

8. GC/MS confirmation of pesticides in the samples was not done 
as their concentrations were not high enough. 

9. No performance evaluation sample was associated with this 
set of data. 

2 



10. Calculations were checked, and though the lab deviated 
drastically from the method in the manner in which their extracts 
were split and in the amount of internal standard used, the 
calculations were eventually found to be correct. 

( 
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CHAIN OF CUSTODY RECORD 
ENVIRONMENTAL PROTECTION AGENCY REGION VII 

I ACTIVITY LEADER(Print) I N~ME OF SURVEY ~~ ACTIVITY ... 1;~~ ~~ COL';;CTIO~ l ~HEEl 

PHI/.{;::;.. DVZ/1 I I otl .·r- T7:AA.Jr'C! ,-v,?c.rc=.. /...(/// r€iL :c.·..~ DAY MONTH YEAR I I 

CONTENTS OF SHIPMENT F.r;.tcb/·?4.:;:A 

SAMPLE 
TYPE OF CONTAINERS SAMPLED MEDIA RECEIVING LABORATORY ,. .-··- ~ VOA SET c other REMARKS10THER INFORMATION 

NUMBER CUBiT'Ai'NER BOTILE BiiffiT" BoTIIT (2 VIALS EAl "' 
E (tonGitiOn of samples upon rece1pt. 

n; 
~ ~ 

.. other sample numbers. etc.l 
NUMBERS OF CONTAINERS PER SAMPLE NUMBER il " "' 

r.< }94 d¢1 I 2 ! IX :....-.-~~~;et...~ .·'"Ei:>tv~ ,-: t"'A.JC,£.-~TE';AT"~~ 

.Ik 994 P~?. I 7 I IX f-t 'c:.tBt-€ .£fE'l>lrl<'f t.:V/..-'C£.-.;re4r'O'V 

IK'l"'4 ¢¢ ~ I 2 I IX =--·-c.tP.t-G ,:,,. pt,.J.e.f Co~C~,vrJ:"!A~Ifl""" 

. 

DESCRIPTION OF SHIPMENT MODE OF SHIPMENT 

I.~ PIECE(S) CONSISTING OF I BOX(ES) --COMMERCIAL CARRIER: 
--COURIER 

ICE CHEST(S): OTHER .....:i._sAMPLER CONVEYED 
£:J;;d£t:l.~ -1-
(SHIPPING DOCUMENT NUMBER! 

PERSONNEL CUSTODY RECORD 

RE~1ED BY)~!lR) DATE ,-8 TIME RECEIVED BY 

--~ J' 
REASON FOR CHANGE OF.CUSTODY 

&-at , I 
.· ) I .~ ~-,-/'- ,,4 

~'~;AL~~-- ;~~~~ /2'"~ f2oo ~~c./; :l fa::;·v'~) h{sE:Au::D ,- UNSEALED r ,. 
/l .('__.-_._ ~·: 

tELINQUISHED BY DATE TIME RECEIVED BY REASON FOR CHANGE OF CUSTODY 

hsEALED UNSEALEDr hsEALED UNSEALED r 
RELINQUISHED BY DATE TIME RECEIVED BY REASON FOR CHANGE OF CUSTODY 

bsEALED uNsEALEDr !SEALED UNSEALEDr 

7-EPA-9262(Aevlsed 5/85) 



-- -· -----

2 .: -::; ~ - .:: = = : 
-----------------------------------------------------------------------

- -·- - :==·-:: 2C : 
·.,;-;,. ~ ·.--, .. 8 ,..,_,_, #2.il/l. 
,.~ -" -·-- ~C.f ~tJ111f!1'!:1"- -:_',1E:!._~ 

/~e> 

-. ;· ,..._ 
-·-;.....~ 
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APPENDIX G 

GEOGRAPHIC EXTENT OF PCE PLUME, ATLANTIC, !OVA 
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GEOGRAPHIC EXTENT OF PCE PLUME 
ATLANTIC PUBLIC WATER SUPPLY 

ATLANTIC, IOWA 

CONCENTRATION\t 
OF PCE IN UGIL 10 

0 
• 

EX PL ANATION 

MUNICIPAL WATER WELL 

SOIL GAS SAMPLE LOCATION SAMPLE COLLECTED 

SOIL - GAS SAMPLE LOCATION - SAMPLE NOT COLLECTED 

FULL VACUUM RELEASE WAS NOT ESTABLISHED IN COLLECTING SAMPLE 
DUE TO HIGH CLAY CONTENT OF SOIL. 

CONCENTRATIONS OF PCE EXPECTED TO BE HIGHER THAN INDICATED. 
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